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When George Tobias and his design team 
- needed every ASIC solution—from PLDs to 
gate arrays to standard cells—they called 
every ASIC. company they needed: National. 


Its the pressure every design engineer is 
familiar with. The pressure to squeeze 
more functionality into a smaller space. 

That's why today’s designs are requiring 
more ASIC solutions — and more than one 
type of ASIC solution in the same system. 

And that’s why more designers, like 
George Tobias and his team, are calling the 
one company thatcan meet all their 









needs in every ASIC category and can pro- HIT] 


vide the full range of design tools, tech- 
nical support, manufacturing capacity, and 
long-term commitment to ensure that 
those needs will be met on time, on budget, 
and in spec. } 

That one company is National 
Semiconductor. 


NO ONE OFFERS YOU MORE 
DESIGN FLEXIBILITY 


National is the only company in the 
industry that can offer you a clear-cut 
upward-integration path from program- 
mable logic devices to gate arrays to 
standard cells. 

And we re the only company that can 
offer you a full range of capabilities within 
each of those categories. 

Programmable logic. National has 
one of the most complete PLD listings avail- 
able. We offer a variety of circuit types in 
a variety of process technologies, including 
bipolar, CMOS, and ECL. 

Gate arrays. National has one of the 
most complete gate-array listings available. 
We offer a variety of densities, from 600 to 
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8700 equivalent gates, with higher densities 
in development, all with sub-nanosecond 
speeds, 

Standard cells. National has one of the 
most complete standard-cell listings avail- 
able. We offer a variety of functional blocks 
in a comprehensive and continually ex- 
panding cell library that will include logic, 
linear, memory, interface, microprocessor, 
and peripheral elements. 

And you're not “stuck” at any level. 

Once you re comfortable with your program- 
mable-logic design, for example, you can 
integrate the PLDs and glue logic into a gate 
array. 

Or you can prototype your design as a 
gate array and then migrate it directly — 
with no re-engineering — to the full inte- 
gration of a standard cell. 

Or you can simply stay with your gate- 
array solution indefinitely, knowing that 
you can “tweak” your design relatively easily 
to maintain your competitive edge. 


NO ONE OFFERS YOU MORE 
DESIGN SUPPORT 


National is the only company in the 
industry that has committed the full mag- 
nitude of its semiconductor technology to 
the development of a complete cell library. 


With a standard-product list that includes 
over 9,000 proven devices, we not only have 
more circuit-design experience, but we 


me also have a broader base of circuit-design 
resources to help you implement your 


specific application. 

And you can tap into those resources 
on all the leading workstations, including 
Daisy, Mentor, Valid, and Futurenet 
(IBM® PC). 


NO ONE OFFERS YOU MORE 
MANUFACTURING CAPACITY 


National is the only company in the 
industry that can offer you a complete, com- 
prehensive, dedicated ASIC manufacturing 
capability. 

In Santa Clara, California, we have 
a dedicated 4-inch quick-turn line that can 
give you rapid prototyping and small pro- 
duction runs. 

And in Arlington, Texas, we have a 
world-class, 6-inch wafer-fab operation 
that meets Class-10 standards to give you 
high volume with high reliability 

So whether you re an experienced ASIC 
designer or you re just now ready to take 
that first big step toward higher integration, 
whether you're working with a single 
design or dozens, whether you need one 
dlevice or millions, theres only one company 
that is as committed to your ASIC needs 
as you are. 

National. 

National Semiconductor 
ASIC Solutions 

P.O. Box 58090 

Santa Clara, CA 95052-8090 


National 
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Leading SESSOKLE say the Mitel M8976 1 is s the most SENASCA GO y 


chip T1 solution on the market. This 28-pin CMOS 71 link interface has Le ELS 


more features than multi-chip solutions - ‘ESF, two-frame’ elastic — 
buffer, system level maintenance features and pin compatibility with 
European CEPT interface MT8979. It all adds up to a simple design — 
solution in less board space at lower power levels. No one else even 

comes: close. Call today for a complete information. DEEKAOS, on 


the entire Mitel family of T1 and ISDN components. | 
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STAN RUNYON 


W: get downright finicky when it 
comes to deciding whether to label 
an upcoming issue of Electronics as a 
Special Issue. While other publications 
may append such a superlative to cover a 
multitude of stories, we do it only when 
we feel the topic is of critical significance 
to our readers and to our industry. Until 
this issue, for example, the only subject in 
1987 to earn this appellation was our spe- 
cial semiconductor issue in April. We now 
publish our second special issue this year 
on application-specific ICs. It’s our kind of 
story—no other publication could cover 
the multifaceted panorama of ASICs 
from technology to marketing. 

Our timing couldn’t be better. No one 
development is having a more significant 
impact on our industry and its products 
now than are ASICs. As Stan Runyon, 
who managed this special issue, puts it, 
“For our readers, the users, it’s time to 
rethink how they do things. They must 
either increase their investment in com- 
puter-aided engineering and design their 
own or else form a close alliance with an 
ASIC house. 

“In working on this issue, we picked up 
two major trends. First, in four years at 
least half the standard-logic market of 
$16 billion will be taken over by ASICs. 
Second, although ASIC gate arrays now 
have the major share of sales over stan- 
dard cells, that lead is shrinking as stan- 













JEREMY YOUNG 


dard cells come on strong. The result is 
that chip vendors are scrambling to build 
libraries of standard cells. 

“This 1s causing a realignment of the 
big chip makers, as well as the appear- 
ance of new players: system houses, such 


aS NCR, that have been doing semicus- 


tom work internally and now see a 
chance to market their products. And it 
leaves the original semicustom chip pro- 
ducers like VLSI Technology and LSI 
Logic looking for new avenues. What 
they’re coming up with is ‘semistandard 
ASICs’—in effect, catalog parts. [ronical- 
ly, that’s just what their new, big rivals 
are getting away from.” 

This special issue is impressive in size 
as well as scope. There are 14 articles 
taking up 24 pages, covering everything 
from chip architectures to company strat- 
egies. It all got started just three months 
ago when Los Angeles bureau manager 


Larry Waller discovered the ASIC work 


of the large chip makers was quietly be- 
coming very significant. 

The editorial team that covered this 
was directed by Runyon and Jeremy 


- Young and included Waller, Tobias Nae- 


gele, Bernie Cole, George Sideris, Jonah 
McLeod, Rob Lineback, Steve Rogerson, 
John Gosch, and Charlie Cohen. Add pro- 
duction editors, and you get upwards of a 
dozen people involved, or more than some 
competitors have on their entire staffs. 


hair Arzzion 
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Electronics, 21 
e Brooktree develops key graphics 
chip for cloning IBM’s PS/2 

e Array processor board can make 
PC ATs up to 100 times faster 

@ Sales are booming for 
Motorola’s 32-bit 68020, while the 
68030 moves closer to production 











International, 50 
e Mitsubishi will double output of 
1-Mbit DRAMS 

e Are Far Eastern companies 
dumping CD players in Europe? 

e Intel turns to Mitsubishi to help 
crank out its popular EPROMs 
e Philips claims it’s the first to 
build a test function into SRAM 















Software, 31. 
Computer industry squabbles 
over new Fortran standard 


Graphics, 32 
Graphics accelerators 
get bigger and better 











Companies, 32 
e Thomson vaults to No. 1 in 
color TVs 

® GE’s RCA acquisition: 

‘a sensational deal’ 











Superconductors, 33 
Reagan proposes a bold initiative 






Integrated circuits, 34 

e A new way to build useful 
wafer-scale ICs 

® R&D on VHSIC TAB testers is 
looking good 










Telecommunications, 38 
Coming: image-transmission 
standards 








Magnetics, 42 
Perkin-Elmer gets close to a new 
kind of detector 







SPECIAL ASIC ISSUE 


COVER: The ASIC takeover: it’s coming faster, 57 
Application-specific integrated circuits are a tidal wave about to break 
over the IC industry, and it’s coming faster than most expected 


e The great ASIC wave gathers force, 58 
To ride the ASIC wave, big chip makers go all-out to establish 
themselves, and semicustom houses try to hold on to what they’ve got 


e Can big chip houses make it in ASICs? 60 
They’re optimistic as they go all-out to make it big, but doubts 
remain; those that fail could get shut out of half the logic market 


e Motorola’s battle to spin out ASICs, 65 
Moving its semicustom products out of a standard-products business 
to an independent unit is far more difficult than the firm had expected 


e intel picks up steam after a faltering start, 66 
It shut down its initial ASIC operation in late 1985; now it, too, has 
established an independent unit that’s starting to gather speed 


e Ti gains by building ASICs on all lines, 68 
The Dallas company takes the opposite tack to Motorola and Intel 


e National bets on customer alliances, 70 
It views its trailblazing partnership with Xerox as the next best thing 
to vertical integration 


¢ Fujitsu’s problem is how to stay on top, 71 
The market leader sends most of its ASICs to a few big customers; 
now it’s looking to expand its list to counter increasing competition 


e ASIC houses revise their strategies, 73 
As the big chip makers swagger into semicustom, ASIC houses go for 
VLSI density, customizable standard ICs, and niche expertise 


¢ Some big users aim to be big sellers, 77 
These systems companies want to sell their ASIC technology 


e Motorola CPU comes as standard cell, 80 
Just add peripherals to the 8-bit 6805 microcontroller CPU 


¢ NEC sets a record in biCMOS arrays, 82 
Now more-complex circuits can go on a single 10,348-gate bicMOS chip 


INSIDE TECHNOLOGY 
Technology update, 88 
TI DSP board in AI research ... Maxim expands single-voltage line 


MILITARY: MMICs move into production at TI, 89 
Automated large-scale manufacturing is starting for upcoming 
military programs needing the superior performance of GaAs 
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COVER: ART DIRECTOR FRED SKLENAR 


NEW PRODUCTS 


Newsletter, 25 

e Monolithic Memories goes to 
CMOS for making its PALS 

e StereoGraphics gives any 
monitor display a true three- 
dimensional look 

e $2,500 Metheus board paints 18 
million pixels/s; $1,500 Control 
Systems board does 2 million/s 






Computers & Peripherals, 103 
e A 10-mips coprocessor from 
Mercury Computer Systems 
transforms vectors fast, too 

e A new virtual operating system 
makes Control Data’s CAD/CAM 
software run three times faster 
e Raster Technologies’ array 
processor does 140,000 vectors/s 
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DEPARTMENTS INTERNATIONAL 


Publisher’s Letter, 3 International Week, 50A | 
Truth in labeling: why an e UK: Book-to-bill ratio sips im 
Electronics Special Issue really June 

is special e Japan: Sanyo aims to sign with 
FYI. 8 TI or Vitelic on chip deal | 

Ser aiaeh gon der pil e Japan: Software ties IBM PC into 


NEC personal-computer LAN 
schedule, if not ahead of it; the as Sie 
chip-manufacturing consortium ¢ UK: Alvey R&D is likely to be 


: extended five years 
sae: = Sey tae . e UK: British Aerospace claims AI 


speed record from Japan 
prodacnon ea e Japan: Canon to sell Siemens 
PBXs in Japan 

































Microsystems, 110 

@ SCSI controller chip from Logic 
Devices boosts data-transfer 
speed fivefold thanks to 1.5-um 
CMOS technology 

e Digital Signal Equipment’s 
software handles IBM PC AT error 
correction and encryption—and it 
costs only $490 

e Intelligent data converter from 
National Instruments Corp. frees 
host computer from monitoring 
peripherals 

















People, 12 
Why Roland Pampel won’t change 
things at Apollo 


Electronics Week, 126 

e GenRad will leave the VLSI 
test business 

e IBM forms new software unit to 
develop and acquire applications 
programs for all its hardware 

e Harris aims a new 
superminicomputer at Digital 
Equipment Corp.’s low-end VAX 
e Xerox enhances its XPS 701 
electronic publishing system 

e Stereo sound boosts TV sales 


















New Products, 50B 
e Rohde & Schwarz’s calibration 
software packages cut instrument 
downtime by 807% 

e Switching power supplies from 
ETA Electric boast load 
efficiencies as high as 827 

e Stack’s EPROM programmer 
handles up to eight 1-Mbit devices 
e A high-brightness, 1-in. color 
CRT from Thomson-CsF targets 
military applications 

















Military/Aerospace 
Newsletter, 97 

e Hughes to build integrated 
processor for Advanced Tactical 
Fighter development team 

e Grumman to roll out A-6F, but 
production is uncertain... 

e... while its F14D avionics 
development moves ahead 

e Pentagon has under way over 
100 programs using fiber optics 
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PAL devices: | 
We didnt wait for the future. 


There's no doubt that we're fast. But speed 
isnt all that makes us the logical choice in 
programmable logic. 

AMD PAL* devices give you more 
because they have more functions per chip. 
With unique features like input/output logic 
macrocells, buried registers and variable 
product term distribution, you can design 
with more efficiency And freedom. 


PAL devices you can count on. 


Speed and functionality dont mean 
much if you cant count on your PAL 
devices. We can deliver better than 987% 
programming yield. And we added extra 
circuitry for functional and AC testing. That 
means we can test parts prior to program- 
ming. Then after you’ve programmed all 
the parts, you'll be pleasantly surprised to 

iscover our Post-Programming Functional 
ield is an incredible 99.9% 

Our products range from industry 
standard 20- and 24-pin PAL devices to the 
innovative 22V10. We've got the kinds of 
technologies and features you need in 
packages and temperature ranges to fit your 
design. We've even got high-complexity 
E2CMOS products and ECL on the way. 

And it's easy to use our PAL devices 
». @ ~=— _ because we provide a broad selection of 
ee ee ad high level software that lets you get from 
system requirements to programmed pro- 
duct easily Need more information? Just 
ask and welll send you the AMD Program- 



















Performance Speed-Up mable Logic 
20-Pin PAL Devices Handbook. 
P ti 
Delay Ke Speed Level Date Now you 
250ns Speed Qi 1981 dont have to 
10.0ns D Speed Q3, 1087 | Wait for the 
7.5ns ESpeed Q4,1987 | fyture either 


*PAL is a registered trademark of, and is used under license from, Monolithic Memories Inc. 


Advanced 
Micro Devices c' 


PO. Box 4, Westbury-on-Trym, Bristol BS9 3DS 
United Kingdom. 


Bruxelles (32-2) 771 91 42 * Hannover area (49-5143) 50 55 
Hong Kong (852-3) 695377 * London area (44-4862) 22121 
Manchester area (44-925) 828008 * Milano (39-2) 3533241 
Miinchen (49-89) 41 14-0 * Osaka (81-6) 243-3250 * Paris (33-1) 49 75 10 10 
Seoul (82-2) 784-7598 * Stockholm (46-8) 733 03 50 + Stuttgart (49-711) 62 33 77 
Taiwan (886-2) 7122066 * Tokyo (81-3) 345-8241 + Latin America, Fort Lauderdale, 
Florida/US.A. Tel: (305) 484-8600 Tlx: (510) 955-4261 amd ftl 
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OPPORTUNITY 
WITHOUT RISK. 


The biggest improvement in 
40 years has made U.S. Savings 
Bonds an ideal investment. 

A variable interest rate lets 
you share in rates offered by 
today’s securities market. No limit 
on how much you might earn. 

What makes this improved 
Bond ideal is that you’re protected 
by a guaranteed minimum. And if 
the Bond is held to maturity, you'll 
double your money. 

Take another look at this 
Opportunity without nisk. 





















in ‘America. 






A public service of this publication 
and The Advertising Council. 






Contactless de-soldering 
and soldering with 
the Leister-Labor “S” 
Hot Air Tool 









Electronic Temperature Adjustment 
from 20 to 600 °C. Electronical 

Air Volume Adjustment from 1 to 
150 litres per minute. 

For contactless de-soldering and 
soldering of SMD- and 
DIP-components in 2-4 seconds. 







Ask for free brochure UW 70 


Brain R. White Co. Inc., 313 Henry Station Road 
Ukiah, CA 95482 phone: (707) 462-9795 
Farmingdale, NJ 07727 phone: (201) 938-2700 
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Sematech is on its original schedule, if not 
ahead of it; the chip-manufacturing 
consortium has informal commitments for 


money from 80% of the U.S. production base 





don’t have to be hit on the head 
with a hammer too many times to get 
the picture. A veteran production ex- 
pert had told me earlier [Electronics, 
| June 25, 1987, p.8] that Sematech, the 
proposed U.S. semiconductor manufac- 
turing consortium, could not have an 
| effective demonstration program with 
‘| the modest production rates it currently 
plans. Several senior industry execu- 
tives have since told me that’s baloney. 
Developing high-volume production pro- 
cesses, they insist, doesn’t have to be 
| done in a high-volume environment. 
One of those executives is Gil Amelio, president of the 
Semiconductor Products Businesses at Rockwell Internation- 
al, who is spending much of his time these days on Sematech. 
“Under our current plan, Sematech will be pushing produc- 
tion equipment to the maximum,” he maintains; “100 to 200 
wafer starts a day will pretty much exercise this equipment.” 
Three months have gone by since industry leaders laid out 
their plans to set up a consortium aimed at turning U.S. chip 
making into a basic commodity and reaching the same level 
of manufacturing capability as the Japanese. While we ex- 
pected to hear more details on financing and startup plans by 
now, Amelio maintains that things are moving right along. 
“We're on our original schedule, if not ahead of it. We have 
informal commitments for money from 80% of the U.S. semi- 
conductor base.” On matching funding from the government, 
he insists that “government money is not a gating item; I’d 
be tickled if we got something by January.” Such funding 
was always expected from state and local, not just federal, 
governments, he notes. And Sematech has already received 
50 proposals from state and local governments to set up the 
consortium locally, with “most of them proposing to make 
significant financial contributions.” Sematech still expects to 
announce where it will be located as well as its two senior 
operating executives by the end of the summer. “We’re on 
track here,” Amelio says. “For one thing, we were flabber- 
gasted by the number and quality of senior job applicants. 
“We've plotted our course to intersect where the Japanese 
will be in 1992,” Amelio says. “Our production process will be 
clearly below 0.5 um, which presupposes X-ray lithography or 
something like that.” And although chip makers are concen- 
trating now on the start-up phase, “there’s a good chance of 
Sematech going beyond six years,” he says. “If it works well, 
it could go on forever.” ROBERT W. HENKEL 
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COMPUTER | 
DESIGNER 
- HOLDS KEY TO 
- 68000-FAMILY 
SYSTEM MARKET | 
OEMs, and. Sis can offer their Sistemas more y than 11 sustained M | 


GR OWTE 2 aos performance, 30MB/sec I/O bandwidth, 64MB of main memory, G 
po: ~_UNIX™ V.2 with Edge and Berkeley Bnanree ey 38 8” disk iri 
S 500 + user capability. = ee 

Equally important, the modularity of the Edge gesign element t (whi h 
__ offered at a more sophisticated completion ee than merchant. ch ps 

~ allows customers to add value — = 

: (peripherals, controllers, software, 

- ete.) in those areas that are most — 
2 profitable. The Edge design aiiient 
insures the current Motorola customer 
continued software compatibility and © 

_ performance growth without costly 

architectural redesigns. , 








pe FAMILY OF 68000 COMPATIBLE PROD 






System 
| Performance 





as MOTOROL A CISC_ Fhe post oe features of CISC and RISC have been combined 4 to i 
: ~ produce a SIP (Streamlined Instruction Processor). At1.5 Instructions Per 
= buag the new processor, developed by Edge Computer Corporation, hasa — 
tower AIT (average instruction time) than any current CISC or RISC system. 
Furthermore, Edge delivers RISC-like performance without the “risk” of 
68000 software incompatibility. Edge’s performance and compatibility — 
advantages result from an advanced CMOS VLSI implementation ofa sss 

_ Harvard supercomputer architecture that simultaneously fetches instructions Ss 

~~ and operands over multiple. 32-bit buses. The high-performance dual 4-ste 1gec 
_ pipelined processor is specially designed to execute 68000 family instructio 
ps efficiently. In uae eee instructions are executed” in one Bo 



















: 7 IP PER Hil K “As the chart indicates, Edge ¢ ae Corporation has ie lowel 
the high cost of high performance computing. But the company is ¢ 
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PHILIPS 


functional board testing: 



























Problem. Volume production of a new forms and a choice of modulation modes. 
TV receiver called for full-performance 
testing of tuner functional boards. Clear, precise readout of test results is by 


means of a PM 2534 digital multimeter and 
Analysis. A major TV manufacturer, eee 
demanded a fast, accurate, reliable and 
easy to apply testing procedure on every 
board. Moreover, the test system had to be 
highly flexible and simple to expand to allow the PC monitor. A high level of system 
forfuturechanges both inthe unit-under-test flexibility is assured by connecting universal 
and rate of production. switch modules of Philips System 21 

between the DMM and the unit under test. 








Action. By meansota 
software-controlled 
interface card 

PM 2201, the cus- 
tomer’s own PC was 
converted into a power- 
ful GPIB controller, as 
while a PM 5193 50 MHz full-function- 
generator, connected between the GPIB 


Conclusion. GO/NO-GO test procedures 
are simple, fast, precise and, above all, 
extremely economic. Equally important, the 
test system can easily be re-set and 
reconfigured to meet new performance 
and/or production requirements as and 
when the customer wishes. 











One of the world’s largest electronics companies, 
Philips is both a major manufacturer and user of an 
extremely broad range of test and measurement 
instrumentation. Thus we are uniquely qualified to 
output of the PC andthe customer-designed —_ develop cost-effective solutions that meet your 


test jig, provides up to 8 selectable wave- system needs, perfectly. 


MADE TO MEASURE 


For further details call your local Philips office or write to: 

Philips |@E, T&M department, Building HKF70, 5600 MD Eindhoven, 
The Netherlands: Austria (222) 629 141; Belgium (2) 5256692/94; 
Denmark (1) 572222: Finland (0) 5257225; France (1) 49428000; 
Germany (561) 5010; Great Britain (0223) 358866; Ireland (1) 
693356; Italy (39) 3635 240/8/9; Netherlands (40) 782808; 
Norway (2) 680200; Portugal (1) 683121; Spain (1) 4042200; 
Sweden (8) 7821800; Switzerland (1) 4882211. 
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Starting with 
this issue... 


Product 
Showcase 


An exciting 
marketplace of 
products and 
services in 

full color. 


Our new Product 
Showcase section, 
premiering in this issue, 
is a fast and easy way 
for you to: 


HM Obtain information 
on new products 


Find out about new 
capabilities 

Get a quick look at 
new applications 


Send for new 
catalogs 


Request product 
literature 


Get free samples 


Check out Page 117 

of this issue. You'll see 
what we mean. Product 
Showcase is the most 
efficient way of obtain- 
ing new product 
information. 


And if you'd like to 
advertise your company’s 


- products or services, 


contact Carol Helton, 
Advertising Manager, 
at (212) 512-2143. 








WHY PAMPEL 


CHELMSFORD, MASS. 

Ithough Roland D. Pampel has just 

succeeded Thomas A. Vanderslice 
as president at Apollo Computer Inc., 
don’t expect any major changes in strat- 
egy or direction. But if what’s past is 
prologue, as Shakespeare wrote, look 
for an even firmer commitment to net- 
work computing and Unix at the 
Chelmsford, Mass., work-station leader. 

While Vanderslice relinquishes the 
presidency to Pampel, he remains close- 
ly involved in the company’s direction as 
chairman and chief executive officer. 
Pampel, an engaging and loquacious 52- 
year-old “going on 29,” came to Apollo 
in January 1986. Before his promotion, 
he was serving as senior vice president 
for technology, manufacturing, and 
marketing. “His appointment early last 
year was a key element in my long-term 
corporate strategy, aimed at integrating 
marketing, research, plus sales and ser- 
vice activities, into focused, cohesive 
units,’ Vanderslice said in the an- 
nouncement. 

For his part, Pampel says his stew- 
ardship will foster a continuum. “Tom 
and I have worked hand in glove in the 
last year and a half. Our employees 
won't notice any change.” His specific 
duties now include directing and over- 
seeing activities of the marketing, man- 
ufacturing, R&D, North American sales, 
North American customer services, and 
Federal Systems organizations. 
NETWORKING. Significantly, his experi- 
ence includes a vice presidency for sys- 
tems marketing and development at the 
company that pioneered the Unix oper- 
ating system—AT&T’s Computer Sys- 
tems Group. And his 22 years at IBM 
Corp. included a stint as the general 
manager and laboratory director for the 
Kingston, N.Y., facility. There Pampel 
managed the initial development of the 
Systems Network Architecture. 

It isn’t surprising, then, to hear Pam- 
pel say, “I’m a hawk on network com- 
puting and Unix. I come from a strong 
systems and communications — back- 
ground, and will continue Apollo’s 
strong emphasis in those areas.” In 
fact, Pampel is credited with having a 
major role in starting Apollo on a course 
to bring Unix aboard its work stations 
aS a native operating system [Electron- 
ics, May 28, 1987, p. 45]. | 

Pampel recognized early that Apollo 
needed to spend “a lot more money”’ to 
fully support Unix System V.3, and he 
made sure that commitment was made. 
Similarly, Pampel was an early backer 


CHANGE THINGS AT APOLLO 
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PAMPEL: “Tom [Vanderslice] and | have worked 
hand in glove in the last year and a half.” 
























of Apollo’s Network Computing System 
concept [Electronics, March 5, 1987, 
p. 9], which wasn’t fully funded when he 
arrived. NCS makes it possible to write 
application programs that can be distrib- 
uted for execution across a broad vari- 
ety of multivendor networks. Not long 
after he arrived, Pampel boosted NCS 
funding to raise the number of people 
working on the project from nine to 
fifteen. 

“Our customers keep asking how they 

can integrate all these heterogeneous 
resources into true network computing, 
and I'll keep pushing us to come up 
with the most effective ways to do 
that,” Pampel asserts. 
LEAPING COMPUTERS. Nor does he see 
an end to the leapfrogging that has 
characterized the work-station business 
this summer. Apollo, Digital Equipment, 
and Sun Microsystems successively an- 
nounced either lower-priced or higher- 
performing entries in their product 
families. 

Responding to the introduction of the 
latest competing product—the Sun 4, a 
10-million-instruction/second machine— 
Pampel says that Apollo has had a plan 
in place “for some time that will leap- 
frog them. We’re strong in graphics, 
and there’s more to graphics than 
mips,” he maintains. “Screen manage- 
ment, windows, network management, 
and security have to be considered. We 
have an aggressive target at the high 
end of the line that you haven’t seen 
yet.” —Lawrence Curran 
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protect your investment. 





Advanced CAD tools, 
developed byAT&T 
Bell Laboratories, 
accurately predict 
“real-life” ASIC 
performance. 


Sure, you want on-time 
delivery. Obviously, you want 
a competitive price. And 
with an AT&T ASIC, youre 
assured of both. 

But the real bottom line 
is silicon assurance. 

Will your chip work right 
the first time? Under “real- 
life” operating conditions? 
So you don't have to go 
back to square one? 

Absolutely. 


Weeding out the flaws. 
AT&I's advanced CAD 
system provides design 
audits and simulation tools 
that can precisely pinpoint 
performance problems 
early in the design stage. 

And because this system 
is fully integrated, with a 
common data base, there is 
no manual transfer of 
information. 

It’s also a closed-loop 
system, so that new design 
parameters can be double- 
checked against earlier 
design work at any stage of 
the game. 


How complex do you 
want it? 

Complexity is AT&T's stock 
in trade. Our capabilities go 
all the way to 25,000 + gates, 


8000 Munich 81, West Germany 


1.25 micron double-level 
metal, and a1.0ns gate 


delay at high system speeds. 
Another AT&T advantage: 


Our library includes more 
than 400 pre-characterized 
standard cells, along 

with macro cell compilers 
for memory blocks and 
other complex functions. 


1,000 ASICs behind us. 
With more than 1,000 suc- 
cessful chips to our name, 
we ve learned how to help 
you meet your marketing 
window—on budget. 
We're also one of the 
top ten IC manufacturers 
—with six plants world- 
wide—and the world’s 
largest producer of 
standard-cell ASICs. 


Come in at any stage. 
Start your design at the 
front end, or just come in 
for the finishing touches. 
Either way, we have the 
people, resources, 
training assistance, and 
commitment to help you 
every step of the way. 

Is AT&T ready, right now, 
to help you builda 
foolproof standard-cell 
solution? The answer, 
predictably, is yes. 

For more information, 
mail the coupon or phone 
AT&T at 1 800 372-2447. 

In Europe, call 
AT&T Microelectronics 
in Munich at 089/95970. 

In Canada, call collect 
at 215 266-2975. © 1987 AT&T 


Please send me complete information on AT&T's standard-cell ASIC capabilities. 

















| 
| 
| Name | 
| | Title | 
| | Company | 
| | Address | 
| | City __ State —_____ Zip —_____—_ Afsl : 
| Tlephone (Se _\|The right choice. 
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competitors 
Eat power. 


In fact, Plessey’s MV66000 FIFOs 
consume a maximum of 40mA. 
That's almost half the current of the 
lowest power CMOS FIFO currently 
available. Anywhere. 

And our FIFOs are available now. 
In quantity. (Unlike some of our 
competitors). 

Plessey’s 66000 Series is cascad- 
able to 25MHz. Guaranteed. (That's 
something our competitors won't do). 

If you should need even higher 
speed operation, Plessey’s 65000 
Series accommodates today’s fastest 
clock rates. (Think in terms of 
40MHz). All without the large 








ONC 








power requirements of slower NMOS 
and Bipolar FIFOs. 

And Plessey has the only FIFOs 
with extremely low standby currents. 
Our fully static CMOS design means 
that standby currents less than 10mA 
are experienced. Even at 5.5 volts. 


The family 
MV 66000 64x4,5,9 bit FIFOs, 25 MHz 
MV 65000 64x4,5,9 bit FIFOs, 40 MHz 


MV 61900 1Kx9 bit FIFOs, 10 MHz 


Package options include 
ceramic and plastic DIL and LCC. 





P 
FiEOs" 


our 






Plessey 
FIFOs are pin compatible with 
MMI, Cypress, TRW and others. In 4, 
5 and 9 bit widths. With or without 
3-state outputs. 

So you can replace those power- 
hungry FIFOs with Plessey’s CMOS 
FIFOs. They do everything our com: 
petitors do. For less power. 

Call customer service in Swindon 
(0793) 726666. Fax: (0793) 726666 
Ext. 250. After-hours Fax: (0793) 
729412. Tx: 444410. In the United 

States, call (800) 247-4840 or 
(714) 472-0303. Telex 701464. 


PLESSEY """ 


Where great systems come from small packages. 


We also have sales and marketing centers in: BENELUX Brussels Tel: 02 733 9730 Tx: 22100 ITALY Milan Tel: (2) 390044/5 Tx: 331347 
FRANCE Les Ulis Cedex Tel: (1) 64-46-23-45 Tx: 692858F GERMANY (FDR) Munich Tel: 089 23 62-0 Tx: 0522197 
These are supported by agents and distributors in major countries worldwide. 
Plessey and the Plessey symbol are registered trademarks of the Plessey Company ple. 
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In the September 17th 
issue, the editors of 
Electronics magazine 
report on new directions 
in EPLDs. 


What’s down the road for gate 
arrays? Will new technologies 
allow commodity houses to go the 
semicustom route with standard 
logic devices? This special report 
will give you a Clear itinerary of 
what to expect. 

What's more, our editors will 
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take an exclusive look at major 
new entries in the field. Including 
a new family of application-specific 
EPLDs. An exciting ‘new architec- 
ture for higher gate utilization. And 
a high-density, SRAM-based pro- 
grammable gate array architecture. 
This issue will also have a com- 
prehensive report on computer- 
aided software engineering (CASE). 
For process control. For equipment 
control. And for systems with mil- 
itary applications. 








ble 











It's an issue packed with infor- 
mation that over 131,000 technical 
managers and senior engineers will 
be reading closely for signposts. 

And an issue that will provide 
advertisers with a lot of mileage. 

Ad Closing: August 24, 1987 
Recruitment Closing: August 31, 1987 
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SILICON SYSTEMS- 
INNOVATORS IN INTEGRATION 


Demonstrated Lead- 
ership in Combining 
Analog and Digital 
Designs on a Single 
Chip, and Offering Both 
CMOS and Bipolar 
Processing in Our Own 
Advanced Wafer Fab. 


DESIGN EXPERTISE 


Silicon Systems is years 
ahead of the competition 
in the design of custom 
and semicustom analog, 
digital, and combined analog/ 
digital IC’s in Bipolar and CMOS 
technologies. One reason for this 
success is our heavy investments in 
the most advanced computer-aided design sys- 
tem called IDM— Integrated Design Methodology. 
This proprietary design tool is the ultimate solution 
for supporting our customers’ requirements. IDM 
allows auto-routed cells, compiled macros, and full 
custom circuitry to be intermixed on a single chip. 
The result: IDM provides faster turnaround, lower 
cost, and higher performance while eliminating 
design errors. 

This design “edge” has led us into a broad 
diversity of design applications. However, we aren't 
resting on our laurels. With a dedicated design 
automation team with 14 years of experience, we 
are defining the state-of-the-art for future analog 
and analog/digital design methodologies. Further- 
more, our systems engineering background allows 
Silicon Systems to live up to its name by providing 








true systems ona 

chip performance, 
thereby affording our 
customers a true 
competitive advantage. 


PROCESS EXPERTISE 


But there’s more to a © 
great IC company than 
just great design. And 

that’s why Silicon Sys- 
tems developed a multi- 
process wafer fab running 
advanced CMOS and Bipolar 
technologies optimized for 
ASIC development and pro- 
duction. 
We run 3u CMOS with both high volt- 
age (12V) and low voltage (5V) analog/digital 
options. We also run 2u CMOS for digital applica- 
tions and will soon be scaling these to 1.254 CMOS 
with analog enhancements to follow. 

In Bipolar, the company has extensive experi- 
ence producing analog/digital design with our 3y, 
4GHz f, process. We are ramping up our newest 
Bipolar technology which will extend our processes 
to 6 GHz f,. and even lower noise capability. 

The point is: there is no company better 
equipped to provide the right custom/semicustom 
chip solutions for your most challenging analog, 
digital, or combination analog/digital design prob- 
lems. So, if you'd like to give your product a com- 
petitive edge, call or write for more information: 
Silicon Systems, 14351 Myford Road, Tustin, CA 
92680. Phone: (714) 731-7110. 


INNOVATORS IN § INTEGRATION 


“f 1g 
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he race to develop hive that can help computer makers clone IBM 
Corp.’ s Personal System/2 has a number of small companies scrambling, 


and now Brookiree Corp. is joining the fray. The San Diego company, a 

| specialist in color graphics conversion chips, says its new Bt471/478 color- 
palette Ramdac offers even higher performance than the color-palette ran- 
- dom-access memory it aims to copy. IBM buys that chip from Inmos Corp. 


and installs it on the PS/2 motherboard. The Brooktree part, one of four in the 


series, offers an 80-MHz operating frequency, compared with 50 MHz for the 
Inmos part. In addition, Brooktree executives say, the device offers more 


displayable colors—271 as opposed to 256—and it can be used to upgrade 
IBM PS/2s as well as to clone them. Brooktree says the design cycle began 
in mid-May and took only two months to complete. Pricing is not yet final, but 
the part will probably cost less than $20. 


ARRAY PROCESSOR BOARD CAN MAKE PC ATs UP TO 100 TIMES FASTER 


Mies Computer Products Co. has entered the growing market for 


WM reliable plug-in array-processor boards with a product that can boost the 
processing speed of an IBM PC AT or compatible 80286-based personal 


computer up to 100 times. Marinco’s APB-3265-AT board relies on fast static 
_ random-access memories with 45-ns access times, a floating-point chip, and 
other specialty devices to offload intensive number-crunching tasks from the 


microprocessor. Now at beta sites for test and evaluation, production volumes 
should start rolling out in several months, with prices ranging from about 
$8,000 to $9,450. J 


_ SALES ARE BOOMING FOR MOTOROLA’S 32-BIT 68020... 


otorola Inc. says it expects to ship 700,000 MC68020s this year—almost 
three times more than it shipped last year—meaning the 32-bit micro- 


processor could be in use in about 1 million systems by year-end. Although 


the 68020 initially was being used primarily in engineering work stations, 
Motorola says that its fastest growth now is in multiuser office systems and 


personal computers. More than half the 68020 shipments, in fact, are now 


going into office-systems applications, Motorola executives say. They add that 
sales momentum for the 68020 continues to grow, thanks to a stream of new 
applications, many of which are at the lower end of the price spectrum. 
Motorola says such low- to mid-range products as Apple Computer Inc.'s 
Macintosh II have helped it gain a 78% share of the worldwide installed base 
of 32-bit microprocessors. a 


... AS THE NEXT-GENERATION 68030 MOVES CLOSER TO PRODUCTION 
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ith sales booming for the MC68020, Motorola Inc. is now getting ready 

to drop a second shoe into the 32-bit microprocessor race. The 
Schaumburg, Ill., company’s Semiconductor Products Sector produced first 
working versions of the next-generation MC68030 32-bit machine in April, and 
its scheduled to begin shipments in the fourth quarter, company executives 
say. Featuring a data cache and on-chip memory management, the new chip 
is expected to at least double 68020 performance while running at the same 
clock speeds [Electronics, Sept. 18, 1986, p. 71]. Moreover, it maintains 
complete upward compatibility with the 68000 family. Also on schedule is the 
MC68882, an associated floating-point coprocessor, which sports an en- 
hanced parallel architecture that is expected to improve performance over the 


existing 68881 by two to four times. Motorola plans to ship first samples of 


the 68882 in September. L] 
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TANDY ATTACKS IBM AGAIN, WITH A LOW-COST, 80386-BASED Pc 


andy Corp., which became the nation’ s largest seller of IBM Pereonal 
Computer clones by sharply undercutting prices, is about to strike again. 
Four new PGs are debuting in August—the most extensive change to Tandy's 
product line since it entered the personal-computer market a decade ago. 
Hottest product is expected to be the Model 4000, based on the 16-MHz — 
version of Intel’s 32-bit 80386 microprocessor. It will sell for only $2, 599 with © 
1 Mbyte of main memory, about $4,500 less than the comparable IBM 
Personal System/2 Model 80. The Model 4000 does not follow IBM’s Micro 
Channel bus, but It does offer a 32-bit slot for up to 16 Mbytes of expansion 
memory, six 16-bit slots compatible with IBM's XT and AT cards, and two 8- 
bit slots. Like the PS/2, it uses 3¥%-in. disk drives. The Fort Worth company 
will also introduce a PC-compatible laptop priced at $1,599, an SOEs based 
unit selling for $1,199, and a consumer system, listed at $699. oa 







































cpanel SYST EMS WILL MARRY ITS HYPERCHANNEL TO ET HERNET AND TCP/ IP 


I: a sharp break from past policy, Network Systems Corp. will introduce in 
September the first in a series of products compatible with networking 
schemes other than its own Hyperchannel networking system. The Brooklyn 

Park, Minn., company has carved out a leading position in high-speed, 50- | 
Mbit/s networking systems [Electronics, July 22, 1985, p. 36] by staunchly | 
sticking to a proprietary product approach. But now, after spending more than 

$20 million on research and development over the last 18 months, it is — 
creating a new line of open-systems products. First out will be a series of — 
bridge offerings that will allow devices on separate Ethernet networks. to 
communicate with one another over a Hyperchannel net, regardless. of proto- 
col. Also bowing in September is a family of router products to accomm late 
transmission of TCP/IP messages over a Hyperchannel. The company pr m- 
ises several more announcements later in the yea— 2. 






ROCKWELL’S FIVE-CHIP V.32 MODEM RUNS ON JUST 2 Ww 


ockwell International expects to upstage SIGE feeenn makers at the late- 

September Tele-Communications Association Show in San Diego with a 
five-chip modem that meets the international CCITT V.32 standard for 9,600- 
bit/s full-duplex operation—the world’s most advanced modem, according to ~ 
Rockwell's Semiconductor Businesses president Gil Amelio. Instead of the — 
usual 40 W that a V.32 modem consumes, Rockwell’s hardware requires less" 
than 2 W. Rockwell says the modem incorporates three new technologies, — 
including an echo canceller on a single chip, an integrated 9,600- bits/s 
analog/digital converter, and a digital oe Le that can run at 6 
million instructions/s. re U 








_ FIVE FIRMS RALLY BEHIND VXIBUS STANDARD FOR INSTRUMENTS: ON A CARD 
Heel -on-a-card technology could take off now that five instrumentation 

heavyweights have endorsed the open architecture of a new standard—the 
32-bit VXlbus, a version of VMEbus designed for instrumentation. Colorado 
Data Systems, Hewlett-Packard, Racal-Dana Instruments, Tektronix, and 
Wavetek have all cozied up to the standard, which can support up to 256 
instruments at once. The VxXlibus connector specification supports clock 
speeds of up to 100 MHz, and accommodates both ECL and TTL triggering. 
In addition, it supports four board sizes: two identical to VMEbus cards and 
two larger cards that match standard Eurocard sizes. VXlbus- instrumentation 


can be controlled with an external computer using the [EEE- 488 standard, 
which is the primary instrumentation bus worldwide. | Ll 
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ELECTROSTATIC 
DISCHARGE SIMULATOR 


A testing machine designed to simu- 
late electrostatic discharge which 
may occur between a charged body 
such as human body and electronic 
equipment. 
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Automatic test equipment designed 
to simulate the electrostatic discharge 
which may occur between a charged 
body and a semiconductor. Presett- 
ing the voltage to be applied, the 
number of pulses, and the pins to 
which the voltage will be 
applied allows 
testing to be car- 
ried out with a 
high degree of ac- 
curacy. 














NOISE CANCELER 
TRANSFORMER 


A transformer 
designed to pro- 
tect against 
impulse, lightning 
surge, and electrostatic 
discharge. 





ELECTROSTATIC 
DISCHARGE SIMULATOR 
FOR SEMICONDUCTORS 











ESS-9106 


LIGHTNING SURGE 
SIMULATOR 


Test equipment designed to simu- 
late lightning surges which may 
damage low voltage control circuitry. 
This equipment facilitates surge test- 
ing (such as FCC Part 68, para- 
graph 68-310) by superimposing a 
transient signal directly onto the 
power supply line. 








NOISE 
CANCELER 


Devices used to 
reduce noise on @@ 
printed circuit ‘ 
boards. These devices @ 
can be mounted on printed 

circuit boards in the same 

manner as integrated circuits, or 
mounted on loaded printed circuit 
boards as an additional element. 
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POWER LINE 
DISTURBANCE DETECTOR 


Connected to the power supply line, 
NDR-544 monitors supply voltage 
fluctuations (simultaneously on AC 
line and DC line), frequency varia- 
tions, and impulse noise. 








IMPULSE NOISE 
SIMULATOR 


Test equipment designed to deter- 
mine electronic equipment tolerance 
to transient signals which may su- 
perimpose on the power supply 
lines. 





NOISE COUNTERMEASURING 
EQUIPMENT 


This model is provided to take pro- 
per noise preventive measures for 
P.C.Bs loaded with CPU, I/O and 
RAM. 

lt consists of impulse noise gene- 
rator, electric potential measuring 
unit and counter plane. 








NSR-510 





VOLTAGE DIP 
SIMULATOR 


Test equipment designed to simu- 
late a momentary voltage drop or 
the momentary power failure which 
may occur on a commercial power 
supply line and adversely affect 
sensitive electronic equipment. 














In addition to the above-mentioned, 
please contact a Noise Laboratory’s Sales Engineer to discuss your specific requirements. 


IMPULSE NOISE 
FILTER 


A high performance filter to Suppress 
power-line noise which may adver- 
sely affect the operation of electro- 
nic equipment. These filters also 
prevent noise produced by the equip- 
ment from superimposing signals on 
the power supply line. 


2662-1, NOBORITO, TAMA-KU, KAWASAKI CITY, KANAGAWA PREF. 214 JAPAN TEL (044) 933-4311 TELEX 3842777NOISEL FACSIMILE (044) 932-4511 
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Thinking of Image Processing on a MicroVAX II? 
Think Data Translation. 





Fred Molinari, President 

Are we out of our skull? Data Translation’s Image Pro- ¢ Real-time processing * Different resolutions for different 
cessing boards and software for the MicroVAX II are priced applications * Standard video, VCR, or slow-scan capability ° 
way below the competition’s. Yet they offer a wider range Application and subroutine library software under MicroVMS. 
of functions. Simply put, Data Translation has the best values on the 

Since Fred Molinari sets prices, we had his head exam- widest range of Image Processing boards and software for 
ined. As you can see, Fred and his skull are doing quite well. the MicroVAX II. 

And so is Data Translation. We’re selling a lot of Image Now, can you think of using anyone else’s Image Pro- 
Processing boards and software for the MicroVAX II, for cessing products? If so, may we suggest that you have your 


reasons other than price: ¢ Full-functionality-on-one board head examined? CALL (617) 481-3700 


To learn more, see us in Gold Book 
1987, or call to receive our first-ever 
1987 3-Book Set, including 1987 
Catalog, Product Summary Price List, 
and Applications Handbook. 












DT 2603 
Low Cost 
Frame Grab 


D12651 
High Res. Frame 

Grab and DT2658 
Aux. Frame Proc. 


1 Buffer 
256x256x8 (64 KB) 






















2 Buffers 


512x512x8 (512 KB) _| y / DTIRIS 
and 1 Buffer | ($1995) 
512x512x16 (512 KB) | 

















Data Translation is a registered trademark of Data Translation, Inc. MicroVAX Il is a registered trademark of Digital Equipment Corp. 


DATA TRANSLATION 





World Headquarters: Data Translation, Inc., 100 Locke Dr., Marlboro, MA01752 (617) 481-3700 Tlx 951 646 

European Headquarters: Data Translation Ltd., 13 The Business Centre, Molly Millars Lane, Wokingham, Berks, RG11 2QZ, England Tlx 849862 (#D) 

International Sales Office: Australia (61) 2-662-4295; Belgium (32) 2-7352135; Canada (416) 625-1907; Chile (2) 2-253689; China (408) 727-8222, (86) 8-721-4017; Denmark (45) (02) 
187188; England (44) 734-79383; Finland (358)-90-372144; France (33) (1) 69-28-01-73; Greece (30) (3) 152-7039, (30) (1) 361-4300; Hong Kong (852) 3-318585; India (91) 2-231040; Israel 
(972) 3-324298; Italy (39) 2-81821; Japan (81) (3) 502-5550, (81) (3) 375-1551, (81) (3) 355-1111; Korea (82) 778-0721; Malaysia (60) 3-36299; Morocco (21) 9-30-6949; Netherlands (31) 
70996360; New Zealand (61) 2-662-4295; Norway (47) (02) 559050; Peru (51) (14) 31-8060; Phillipines (63) 818-0103; Portugal (351) 1545313; Singapore (65) 271-3163; South Africa (27) 
12469221; Spain (34) 14558112; Sweden (46) 8-7617820; Switzerland (41) 17231410, (41) 22360830; Taiwan (86) 2-709-1394; West Germany (49) 89809020. 
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monochrome graphics. controller board for IBM Corp. Personal Com- 

puters XT and AT provides switchable 1,660-by-1,280 or 1,280-by-1,660 
resolution and drawing speeds 10 times faster than comparable boards, 
claims Control Systems Inc., St. Paul, Minn. Key to the Artist Publisher’s 
speed is Texas Instruments Inc.'s TMS34010 graphics processor running at 
90 MHz, which lets the board paint 2 million pixels/s. Other features include 
on-board support for Direct Graphics Interface Specification, an emerging 
hardware standard that saves users the trouble of writing software drivers for 
popular electronic-publishing packages. The board will be available in Sep- 


tember for about $1,500 in 100-unit quantities. LU 





25 










_ [AUGUST 6, 1987 


AUTOMAT IX’S MAC i | SYSTEM DELIVERS A $1, 000 ) FACTORY-FLOOR R SAVINGS 


dd factory-floor management and process control to the list of applica- 
tions for Apple Computer Corp.’s Macintosh !l—and chalk up a $1,000 
savings over the competition to boot. Automatix Inc.'s Al 90 industrial comput- 
er marries the Mac |l to Texas Instruments Inc.’s NuBus to yield an open- 
architecture industrial 32-bit system that runs all Mac Il software and provides 
optional support for Microsoft Corp.’s MS-DOS and AT&T Co.'s Unix operat- 
ing systems. Automatix claims the Al 90 is the first Mac Il system for the 
industrial market. The Billerica, Mass., company expects it to be used as a 
smart terminal on the shop floor, as a laboratory instrument controller, and for 
production monitoring and data acquisition. The system sells for $8,500, 
which Automatix says is about $1,000 less than the closest competitive 
industrial personal computer—a 16-bit system. The Al 90 is industrially pack- 
aged in a NEMA 2 enclosure, with EMI/RFI noise immunity, and is available 
now. u 




















ao? eres To USE X WINDOWS TO LINK ITS STATIONS TO SUN, DEC, AND IBM UNITS 
oplications developers won't be struggling as hard to tailor software 


Bar ieroces among work stations built by more than one vendor, thanks to 
Apollo Computer Inc.’s Open Dialogue. Designed for creating common inter- 
faces across all major Unix-based work stations, this software links Apollo 
units to Unix machines from Digital Equipment Corp., IBM Corp., and Sun 
Microsystems Inc.—and what’s more, Apollo will support the software on its 
competitors’ machines. Its versatility is derived from its incorporation of X 
Windows, the widely used public-domain windowing standard. Using a lan- 
guage similar to C, Open Dialogue creates interface programs that act as 
orototypes of applications. Versions can be created without rewriting the entire 
application. Copies cost $2,000 and will be available in early 1988 from the 
Chelmsford, Mass., company. Source code will cost $30,000. ~ uu 












SWITCH TO STATIC RAMs BOOSTS CRAY-2 PERFORMANCE BY UP TO 40% 


na move to boost system performance by 25% to 40%, Cray Research 

Inc. is replacing the 256-Kbit dynamic random-access memory chips in 
most models of its Cray-2 line with faster 256-Kbit static RAMs. Compared 
with the 1.8-billion floating-point-operations/s peak performance of the DRAM- 
based Cray-2s, the new Cray-2S family will peak at 2.25 to 2.5 gigaflops. The 
improvement comes from a combination of the faster SRAMs—which have 
access times of 55 ns, compared with 120 ns for the old DRAMs—and 
reduced memory contention. The Cray-2S line will be available in the first 
quarter of 1988 in a four-processor model with 1 gigabyte of common memo- 
ry, and in two-processor versions with either 1-gigabyte or 512- Mbyte memo- 
ry. Prices will range ue $12 million to $17.5 million. LC] 











LAN WILL RUN 10 TIMES FASTER ON UNSHIELDED TWISTED-PAIR PHONE LINES 


eee for SynOptics Communications Inc. to grab the lead in the local-area- 
network wars with an extension of its LattisNet product that will transmit 10 
Mbits/s over unshielded twisted-pair telephone wire—that's 3 to 10 times 
better performance than the competition [E/ectronics, April 30, 1987, p. 26]. 
Part of the Mountain View, Calif., company’s secret is to use fiber-optic cable 
for its backbone data lines, then run up to 350 ft. of the less-expensive 
twisted-pair medium from wiring closets to the nodes. It has already fielded a 
working, 10-Mbit/s shielded-pair version of LattisNet—an Ethernet implemen- 
tation of a star topology. The unshielded-pair version is undergoing beta-site 
testing now and should be in production in the fall. Pricing is not available. 
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E-R-X Emulators from ZAX: 
FOUR reasons why THREE 
letters make remarkable sense 


RS 7 


Co HES GEOG, Bie H™ 


3203P 


ti 


ZAX ERX-series Emulators for Z80, 6301/3, 64180, 68000/10, 80186/188 


> ONE: Connectivity. While it may be the latest buzzword in system integration, what it means 


for you is the ability to economically and efficiently utilize your existing personal computer 
(AT-class) as both a host coding station and emulation manager. This consolidated approach to 
system control not only eliminates the confusion of working in two different development 
environments, it places everything in a localized area where you normally work—the console: 
screen. And by using a standardized mnemonic command format, you don't need to learn 
emulator-talk as a second language. 

TWO: Added Commands. ERX emulators feature over 80 debugger commands, including 

several high-level language debug commands, to supervise your most demanding projects. Besides 
256,000 breakpoints (defined by your attributes: symbol name, address, data value, memory 
type, etc.), there are also commands to simulate a subroutine, perform timing analysis, evaluate 
the completeness of program execution, and monitor program flow during emulation. And just 
like our ICD-series emulators, ERX emulators contain a deep real-time trace buffer and abundant 
emulation memory. 

THREE: Module Design. Two interface cards (dependent on processor bit size) mean you've already 
purchased half of your next emulator when you obtain your first ERX emulation system. After 
installing the interface cards in your computer, you need only purchase a different emulation pod 
to match your new processor. This common-component design not only eliminates hardware 
redundancy, but keeps expansion costs down. 

FOUR: Space-saving Size. By sharing components and circuitry in your computer, ERX emulators 
remain among the lightest and most compact designs in the industry. In fact, ERX emulators are 
typically 15% lighter and up to 40% smaller than comparable units, making them ideal for on-site 
testing. And their modular construction allows them to conveniently interface to both detached and 
pre-constructed target systems alike. 


ZAX ERX-series Emulation Systems. Remember, for all your 
development needs, it’s as easy as One, Two, Three...Four! 


To order any ZAX Emulator or for more complete information on our product line, call us 
TOLL FREE at 800-421-0982 (in California phone 800-233-9817) or write to ZAX CORPORATION, 
2572 White Road, Irvine, CA 92714. In Europe, call (49) 2162-32034. 
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fou can digitize, 
ore fast, complex © 


ignals with the proven per- 
formance of a scope built for 
olving tough ee 
problems. _ 
| ite 2430A with its familiar 
front panel and simple, one- 


a : level menus drives like the 
— lalog scopes you're used 


And powerful Local 
st" features put less time 
etween you and results. 
Ow you get scope setup in 
ids, faster measure- __ 
ments and test procedures 
built ight from the front 
panel. 
_ The 2430A offers the | 
highest performance for 


the price of any scope in its 


class. No other portable 
digital scope lets you Cap- 
_ ture elusive glitches as short 


_as2nsatall sampling rates, 
automatically catch intermit- 


~ tent failures in babysitting | 
7. is ee patented 


Features 
Dual-Channel Bandwidth 


Digitizing 
(Sampling) Rate 


Record Length 1K 
Vertical Resolution 
Time-Base Accuracy 
Peak Detection 
Printer/Plotter Out 


8 Bits 

0.001% 

Yes (2 ns) 

Tek HC100 Color Plotter, HP ThinkJet™, 


150 MHz 
100 MS/s 


HP 7400 Series 


GPIB 
Price 


Save on Delta; and see 
waveform changes virtually 
as they happen thanks to 
the 2430A's high update 


fale. 


New Local Test features 


mean fast, accurate, auto- 


matic answers. Auto Setup 


_takes the trial and error out 
_of scope setup. Just one 


button sets up the 2430A to 
acquire and automatically 
display unknown input sig- 
nals as you probe multiple 


points on a circuit.Auto 


Setup also simplifies your 


__ preparations for specific 
measurements. 


With new Waveform 


Parameter Extraction you 


can characterize waveforms 


instantly: freeze 20 different 


waveform measurements 


on-screen at the touch of a 


button—or select four — 
parameters for live update. 
Propagation delay between 


: two signals is included. 


_ And in just minutes with 


-new AutoStep you can build. 
a test routine from “ss eas 


Standard (talk/listen) 
$8900 


It’s all part of the 
most complete scope for 
product design. Features 
include extensive and easy- 
to-use triggering and direct 
hard copy output. Plus 
optional word recognizer 
and video triggering. 
On-screen operating instruc- 
tions are at your fingertips — 
even when the manual isnt 
—with the 2430A's new 
Help Mode. 

And you can take advan- 
tage of standard GPIB and 
off-the-shelf software to fully 
automate measurements 
and extend waveform 
analysis. 

The 2430A’s reliability 
is backed by a 3-year war- 
ranty. A variety of low-cost 
service plans can extend 
coverage even longer. | 

See the priced-right, 
standard-setting 2430A. 
Call your Tek sales 
engineer for a demo. For 
a free video demo or liter 
ature, or to find our sales 
office nearest you, call Tek 


1 direct: . 


Oregon, : call collect 





Stimulate experiments 
with real-time analog 
waveforms reproduced 
from your actual 
captured data! 
Connected via the GPIB 
interface, the Nicolet Model 
4094 digital oscilloscope 
teamed up with the Nicolet 
Model 42 arbitrary function 
generator provides 
instantaneous waveform 
storage and generation. 


800/356-3090 
or 608/273-5008 


Nicolet Test Instruments Division 
P.O. Box 4288 

5225-2 Verona Road 

Madison, WI 53711-0288 














Incoming signals digitized by Nicolet’s high accuracy 12-bit, 10 MHz digitizers 
or high speed 8-bit digitizers allow you to see things you’ve never seen before. Zoom 
expansion to X256 allows you to see the details in waveforms composed of up to 
16k points. Cursor readout of measurement values, continuously variable pretrigger 
positioning, and built-in disk drives all contribute to Nicolet’s tradition of 
measurement power and ease of use. 





Outgoing signals are accurately generated from the 12-bit by 2k arbit 
waveform memory in the Model 42. Real-time duplication of the captured signal 
can be produced at speeds up to 1 wSec per data point. 

Continuous, triggered, gated, and burst output modes are possible. A unique 
feature, arbitrary sweep, allows you to accurately program the output frequency. 
Standard waveforms (sine, triangle, square, sawtooth, pulse), 10 mV,» to 20V,> 
amplitudes, are all available at speeds up to 4 MHz. 


“= Nicolet 


“Instruments of Discovery” Circle 30 For More Information 
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COMPUTER INDUSTRY SQUABBLES 
OVER NEW FORTRAN STANDARD 
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CAMPAIGN SEEKS TO STALL FORTRAN 8x, WHICH SOME THINK TOO COMPLEX 






























RICHARDSON, TEXAS 
decade-long effort to revamp For- 
tran programming standards for 

technical computing is turning into a 

major brawl as the software industry 

wrestles with proposals that would mod- 
ernize the language. 

Proponents of extensive additions to 
the aging Fortran 77 standard say new 
features are needed to broaden Fortran’s 
scope and keep it in the mainstream of 
scientific and technical programming. Op- 
ponents feel that some ideas have been 
taken too far, standardizmg unproven 
programming practices and creating es- 
sentially a new language that is unfamil- 
iar to thousands of Fortran users, and 
potentially incompatible with the installed 
base of application code and too complex 
for low-end computers. After three de- 
cades of use, Fortran accounts for nearly 
90% of technical and scientific code. 
READY. A four-month public review of 
the Fortran 8x draft from the American 
National Standards Institute, expected 
this fall, has united Digital Equipment, 
IBM, and Unisys, among others, in oppo- 
sition. But a majority of ANSI’s X3J3 
technical committee, including representa- 
tives from Cray, Control Data, Data Gen- 
eral, and Hewlett-Packard, thinks 8x 1s 
now ready for public review. 

One 8x opponent, minisupercomputer 
maker Convex Computer Corp., is pre- 
paring a “Fortran 8x Awareness Cam- 
paign” aimed at generating 2,000 letters 
from concerned users. Under ANSI by- 
laws, complaint letters must be individ- 
ually answered in writing by X3J38. A 
flood of complaints could cause the pan- 
el to rewrite the draft proposal, says 
Presley Smith, development software 
manager at Convex. The Richardson, 
Texas, company hopes to get the 8x 
draft changed, but if it finds widespread 
support for 8x as it is, it will get in step 
and implement an 8x compiler. 

The votes of ANSI’s X8 management 
committee on whether to approve the 
public-review process will be counted in 
August; approval appears likely. The ex- 
pected review of the draft will come sev- 
en years after the X3J3 body started 
work (see box, right). 

The opposition to Fortran 8x frus- 
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trates X3J3 leaders. “Nothing is going 
away. Nothing will change from the pro- 
grammer’s viewpoint. There only will be 
more available to them,’ says Jerrold 
Wagener, vice chairman of ANSI’s X8J8 
committee. Wagener, the research direc- 
tor for the Amoco Production Co. in Tul- 
sa, Okla., represents a large Fortran 
user. He labels most of the objections as 
“red herrings or scare tactics” by compil- 
er suppliers who want to avoid the cost 
of reworking products. 

Most objections center on additions to 
the language, which, opponents say, 
make the language too large and com- 
plex for its own good. Fortran 8x adds 
33 statements to the current standard, 
bringing the total to 84, nearly double 
that of Ada. The major additions include 
array operations, numerical computation 
controls for programmer-specified preci- 
sion, derived data types, and program 
module definitions. 

Critics say the new features will in- 


flate compilation time by as much as a 
factor of three. Proponents agree that 
Fortran 8x compilers will run more 
slowly, but expect higher hardware 
speeds to offset this problem. There is 
disagreement, however, over a more im- 
portant performance issue: whether or 
not the new features will slow execution 
of the code generated by compilers. 
Another source of stiff objections is the 
marking in 8x of 14 Fortran 77 state- 
ments as “decremented” features, recom- 
mending that they be considered for re- 
moval in the future. Wagener assures us- 
ers that the more widely used decrement- 
ed statements—like Common and 
Equivalence—will not be eligible for re- 
moval until 2010. Convex’s Smith worries 
that the mere threat of losing statements 
could cause thousands of lines of code to 
be rewritten at high cost to users and at 
the risk of software errors. Wagener is 
sure this will not happen. 
DEC executives object to the exclu- 


THE LONG ROAD TO FORTRAN 8x 


The drive to revamp Fortran started in | Fortran technical committee, X3J3, set 
1979, the year after Fortran 77 (official- | its target as updating the standard with- 
ly called X.3.9-1978) won final accep- | in five years. It is coming under increas- 
tance from the American National Stan- | ing pressure to get a new draft out for 
dards Institute. At the time, the ANSI | review, after a history of delays: 


















































































































©1979. The X3J3 committee starts pro- 
cessing proposals for a new Fortran. 


¢ 1981. X3J3 adopts a proposal docu- 
ment known as S6. | 


size of proposed language, removing 
features in order to win enough votes 
to allow public review. 









e December 1986. Letter ballot approves 
S8 draft 29 to 7. 


e May 1987. Roll-call vote passes to for- 
ward S8 document for public review: 
26 for and 9 against. 


e 1982. Proposals in S6 are combined 
with existing Fortran 77 standard. 


¢ 1983. X3J3 approves S7, representing 
the combination of the proposals and 
Fortran 77. 


e Late 1983. Complete rewrite of S7 doc- 
ument begins. 










e August 1987. ANSI’s X38 management 
committee is expected to approve 
public review of S8 draft. 








e Fall 1987. A four-month public review 
period is expected to start with X3 
committee approval. Depending upon 
the response from the Fortran com- 
munity, the 8x draft could become an 
ANSI standard as early as next sum- 
mer or delayed as much as three 
years, say X3J3 members. 


¢ 1985. The rewrite, S8, wins X3J3 
approval. 









e Early 1986. Letter ballot for public re- 
view of S8 document fails: 20 against, 
16 in favor, and 1 abstention. 







e Mid 1986. X3J3 members reduce the 
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Ada is causing most of 8x’s problems, 
says Curt Gridley, an X3J8 member and nw 
a software developer at Masscomp 
Corp. in Westford, Mass. He feels that 
Fortran 8x may be too complex, but vot- 
ed for the review to “help readjust the 
thinking of the committee.... It’s time 
to take this to the user community and 
see if they are ready for it.” 

J. Robert Lineback 


sion of some features sought by user 
groups, while unproven features that 
are not a part of existing Fortran prac- 
tice are included. X3J8 is chartered to 
standardize existing practices, a man- 
date that Wagener says was broadly in- 
terpreted as including practices based 
on other programming languages. 
Mixing Fortran practices with con- 
cepts found in newer languages like 
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GRAPHICS ACCELERATORS 
GET BIGGER AND BETTER? _| rastonaw.rorcctais on raster Technol 


ogies’ accelerator, see p. 104. 
























































































tant advances in the field. Apollo and 
Silicon Graphics both showed enhanced 
hardware there, and Siggraph also saw 
a significant new eritry—the CXP line— 
from Sun Microsystems Inc. of Moun- 
tain View, Calif. 

Some industry consultants maintain 
that the new entries have redefined the 
high end of the graphics work-station 
market. The redefinition imposes stiff 
requirements: to animate wireframe im- 
ages, work stations at a minimum must 
be able to draw 100,000 3-d vectors/s; 
for lighting 3-d solids, 5,000 to 20,000 3-d 
shaded polygons/s are needed. 

Sun’s new TAAC-1 Application and 
Graphics Accelerator, for use on the 
CXP models, fills the bill with comput- 
ing power of up to 40 million instruc- 
tions/s and 20 million floating-point op- 
erations/s. Running that fast allows it 


ANAHEIM, CALIF. 
A‘ generation of high-end 

graphics accelerators has started to 
find its place in the sun. Spawned by the 
latest 32-bit microprocessors and graph- 
ics-processor chips, the accelerators al- 
low work stations to tackle compute-in- 
tensive graphics tasks previously be- 
yond their reach. Top-end color graphics 
that could be done only by $100,000-and- 
up packages running on superminicom- 
puters and mainframes now can be had 
in the latest work stations for about an- 
other $25,000. 

The first of the high-power work sta- 
tions turned up in the spring from Sili- 
con Graphics and Apollo Computer. 
Their numbers swelled in late July at 
Siggraph ’87, the 14th Annual Confer- 
ence on Computer Graphics, a meeting 
that often serves as a setting for impor- 







to draw 180,000 vectors/s and 20,000 
polygons/s. 

Also generating their share of excite- 
ment are graphics processors introduced 
at Siggraph by General Electric’s Silicon 
Systems Technology Department, Ras- 
ter Technologies, and AT&T Pixel Ma- 
chines. Among their new wares, GE’s 
line of Graphicon 1700 3-d graphics pro- 
cessors runs fastest. The processors can 
generate 225,000 vectors/s and 30,000 
polygons/s. 

Close behind is Pixel Machines’ new 
PXM 900 series [Electronics, July 28, 
1987, p. 54]. It can draw up to 200,000 
vectors/s. As for Raster Technologies, 
its Model One/385 has a proprietary ar- 
chitecture optimized for 2-d and 38-d 
graphics, with up to 140,000 vectors/s. 

-Larry Waller and Tom Manuel 















































COMPANIES 


THOMSON VAULTS TO NO.1 IN COLOR TVs 


NEW YORK 

month ago Thomson SA was the 
sixth-largest color-TV maker in the 
world, producing less than 3 million sets a 
year. But after a whirlwind July in which 
the French government-owned electronics 
giant bought up U.S. market leader GE/ 
RCA Consumer Electronics and Ferguson 
Ltd., one of the two remaining British- 
owned TV makers, Thomson passed both 
the world leaders, Philips and Matsushita, 
in color-TV production. 

In acquiring the GE/RCA consumer op- 
eration and its $3.2 billion in annual sales, 
Alain Gomez, chairman of the company, 
doubles Thomson’s TV production, estab- 
lishes a firm U.S. beachhead for consum- 
er products, and becomes, overnight, one 
of the most influential TV makers in the 
world. RCA’s 22.5% share of the U.S. 
color-TV market gives Thomson the inside 
track for setting standards for future TV 
systems in the U.S. Already aligned with 
European market leader Philips in sup- 
port of the D2MAC standard for im- 
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economy of scale that will give it an 
edge in an ever more competitive world 
market—a scale GE could not have 
achieved on its own without a major for- 
elgn acquisition, says James Magid, an 
independent analyst in New York. 
“Thomson gains a foothold in the U.S.,” 
he says, and GE chairman Jack Welch. 


Moreover, Thomson gains a potential 
“gets out of a business he didn’t 
want to stay in to begin with.” 


HOW THOMSON BECAME NO.1 IN COLOR TV 
a For Welch and GE, the deal was 


___| perfect, Magid says. GE retains the 
| nearly $200 million in annual royalty 
| meome it gets from key RCA TV 
——— patents, unloads an operation it 
| seemed to have no faith in, bankrolls 
about $800 million, and gets Thom- 
son-CGR, a European counterpart 
for its own medical-systems _busi- 
ness. The deal is also the largest sin- 
_ | gle sale of a former RCA unit to 
Seer 7 date. GE has been selling pieces of 
a . Low ee __| RCA since it bought the company in 
rer electronics —S |. 1985 for $6.8 billion (see p. 38). 
om : m The deal may also be an ominous 


proved TV definition, Thomson is now set 
to square off with the Japanese in a fight 
against HDTV, or high-definition televi- 
sion. This standard is supported by Japa- 
nese TV makers but is incompatible with 
present TV equipment [Hlectronics, Jan. 
8, 1987, p. 33]. 



































Telefunken, West Germany 
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development for the U.S. consumer 
electronics industry. “The UK had an 
indigenous TV industry and all those 
firms died out, except for Fidelity Radio 
ple and Ferguson, which is now part of 
Thomson,” says George Stojsavljevic, an 
analyst with BIS-Mackintosh, a Boston- 
based technology consultant. ‘‘There’s 
no reason that couldn’t happen here as 
well.” 

Only Zenith Electronics Corp. of Glen- 
view, Ill., remains as a major U.S. pro- 
ducer of color TVs. And even Zenith 
may not be able to hold out. Although it 
has a solid U.S. market share of 14.7%, 
Zenith has no foreign presence and has 
not made money in the TV business for 
several years. “You might expect Zenith 
to be looking for an alliance of some 
kind,” says David Lachenbruch, editorial 
director of Television Digest. 

“Firms are recognizing now that it no 
longer suffices to look only at the home 
market,” adds Stojsavljevic. “You have 
to look elsewhere or you go belly-up.” 

Faced with increasing competition in 
France, Thomson began buying its way 
into new markets in the 1970s. Begin- 
ning with the 1974 purchase of GE’s 
consumer electronics operations in 
Spain, Thomson next set its sights on 
Kurope’s biggest market—West Germa- 
ny. Between 1978 and 1988 Thomson 
bought four West German consumer 
businesses: TV makers Nordmende, 
Saba, and Telefunken, and Dual, a lead- 
er in the audio marketplace (see chart). 


GE’s RCA ACQUISITION: ‘A SENSATIONAL DEAL’ 


| peddled - 's combined GE/ RCA Consum- 
er Electronics Division to Thomson-CSF 
| of France for $800 million and a compar- 
atively small medical-systems- business Other major elements in the package 
in Europe. | | include setting up superconductivity 
 What’s next? “The chip Sorc. wil centers at various government laborato- 
be. sold,” Magid predicts, referring to | ries, an outlay of some $150 million by 
the GE/ RCA Solid State Division | in | the Department of Defense for research 
| Somerville, N. J. In combining the chip | and development, and “quick-start’ 
| operations of both companies, GE moved | grants for promising ideas about pro- 
the RCA Microelectronics Center, which | cessing superconductive materials into 
| handles internal defense work, to its | useful forms. “This package will go a 
semiconductor facility in Research Tri- | long way toward preserving the compet- 
angle Park, N.C., and all commercial | itive advantage of U.S. industries in 
operations to the New Jersey site. Ne- | this field,’ the President told the 
gotiations with Philips and others have | meeting. 
failed so far to result in a deal. By and large, superconductor scien- 
GE will hold on to RCA’s Aerospace | tists attending the Washington confer- 
and Defense Division, worth about $2 | ence agreed. Says Floyd L. Culler, presi- 
billion, Magid believes, as well as its | dent of the Electrical Power Research 
various communications businesses, | Institute, “For the first time since the 
which might be worth as much as $1 | moon walk there is something that has 
billion. But other operations could still | excited both the scientific community 
be sold. “I wouldn’t be surprised if they | and the public. ... It marks a return to 
sold their appliance business,’ Magid | a period when members of industry and 
says. ‘““And I wouldn’t even be surprised | the scientific community worked togeth- 
if they sold NBC.” Magid says NBC | er with funding from the government.” 
could fetch as much as $5 billion—or | But Culler points out that there will be 
better than 50% more than GE paid out | no practical results for another 15 to 20 
of pocket to buy all of RCA. - 7:S.N. | years. —Charles L. Cohen 
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SUPERCONDUCTIVITY 


REAGAN PROPOSES 
A BOLD INITIATIVE 


WASHINGTON, D. C. 
he Reagan administration wants to 
make sure the U.S. is not left out in 

the cold in the distant days when “high- 

temperature” superconductors make it 
to market. So the administration has 
launched a program aimed at keeping 
the country well ahead of potential comn- 

petitors in what could turn out to be a 

revolutionary technology. The U.S. is 

now a front-runner in the new ceramic 
materials that can conduct electricity 
without resistance at temperatures close 
to 100 K, or -173°C. 

President Reagan unveiled his 11- 


Now, with the $144 million acquisi- 
tions of a British marketing base and 
factory in Ferguson, and the GE/RCA 
operation—which includes factories in 
the U.S. and Far East and the biggest 
marketing and distribution system in 
the U.S. industry—Thomson can boast 
manufacturing facilities on three conti- 
nents and color-TV market shares of 
22.57% in the U.S. and 18% in Europe. 
Together, Thomson and GE/RCA build 
about 7.3 million color sets a year. ‘‘Go- 
mez is a gung-ho character,” Stojsavlje- 
vic says. “He’s going for broke.” 
BATTLES AHEAD. Whether Gomez can 
capitalize on that size is still open to 
question. The GE/RCA operation will 
operate as a wholly owned U.S. subsid- 
lary. Thomson has permanent license to 
the RCA brand name and a 10-year li- 
cense to use the GE name on consumer 
electronics products. But the company 
still faces a difficult battle. 

Imports from South Korea are creat- 
ing pressure on RCA in the low end of 
the TV market, hurting its profits, and 
analysts expect both Zenith and North 
American Philips (which sells in the 
U.S. under the Magnavox and Sylvania 
labels) to try to grab a piece of GE/ 
RCA’s market share while it’s trying to 
adjust to its new situation. “Whenever a 
company is sold, whenever there’s a big 
wrench in its business, it loses market 
share,” Lachenbruch says. “Zenith and 
Philips, if they’re smart, will capitalize 
on this.” -Tobias Naegele 












































































Keeping the U. S. 
out in front 
in superconductors 












point “Superconductivity Initiative” at 
the late-July Federal Conference on 
Commercial Applications of Supercon- 
ductors in Washington. To get the initia- 
tive under way, the President promised 
to send legislation soon to Congress to 
increase patent protection for manufac- 
turing processes and to write protec- 
tions into the Freedom of Information 
Act for information generated by gov- 
ernment laboratories. Additional legisla- 
tion would modernize the antitrust laws 
to make U.S. companies more competi- 
tive overseas. 
































General Electric Co.’s purchase of RCA. 
Corp. for $6.8 billion late in 1985 will go 
down as “the greatest raid in corporate 
American history,” says James_ Magid, 
of Magid Research in New York. “This 
was a sensational deal.” 

GE paid for almost half of the acquisi- | 
tion with cash that RCA had sitting in © 
the bank when the deal was made, the 
analyst says. Since then, GE chairman 
Jack Welch has sold off pieces of RCA 
that don’t fit into his business plan, 
- which focuses on the service and defense 
industries. He has even been quick to get 
out of industries in which RCA has his- 
torically been a leader—radio, records, 
and now consumer electronics. He has 
also tried to sell RCA’s semiconductor 
business, albeit unsuccessfully. _ 

In the first months after the deal was 
completed, GE sold RCA’s insurance, re- 
cord, and carpeting businesses for un- 
disclosed sums. Now, in a span of just 
five months, it has unloaded the David 
Sarnoff Research Center—RCA’s old 
laboratories—by donating it to SRI In- 
ternational [Hlectronics, Feb. 19, 1987, 
p. 40]. The company has also sold the 
NBC radio network to the Westwood 
One Network for $50 million and has 
































































































INTEGRATED CIRCUITS FET switches are available at the end of 


A NEW WAY TO BUILD 
USEFUL WAFER-SCALE ICs 





GRENOBLE, FRANCE 
or any semiconductor maker adven- 
turous enough to take a fling at wa- 

fer-scale integration, redundancy re- 

mains a necessary evil. Without it, yield 
for large chips becomes impossibly low. 

A major design decision, then, is how to 

route around bad circuit blocks 

and switch in good spares. 
Now Thomson Semiconduc- 

teurs is leading an assault on the 

problem at its Grenoble facility. 

The company has joined with | 

British Telecom ple and four re- 

search organizations in France, 

Germany, and Ireland to investi- 

gate yield problems in 100-cm? 

wafer-scale chips. The project is 
part of Esprit, the European Stra- 
tegic Program for Research in In- 
formation Technology. 

Their aim is to fabricate a 4.5- 

Mbit static random-access memo- 


and be able to measure their electrical 
parameters,” says Jacques Trilhe, who 
heads the wafer-scale project. 

Trilhe will discuss the chip at the 
VLSI ’87 International Conference, Au- 
gust 10-12, in Vancouver. Trilhe and his 
crew devised a special CMOS configura- 
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the manufacturing process (see figure). 
This is achieved with only one extra 
CMOS process step, an n-channel deple- 
tion implant. 

To turn the normally off switches on 
and vice versa, Thomson charges the 
gates with a scanning electron micro- 
scope, a method that eliminates the need 
for an added control pin. A floating-gate 
FET switch 25um by 1.2 wm can handle 
a 2-mA current, whereas a 100-~m-wide 
aluminum link can handle mA. 

The chip carries 16 circuit blocks with 


p* SOURCE 
AND DRAIN 


CHANNEL STOP 


ry, a systolic array for image pro- THE SWITCH. Floating-gate n-channel and p-channel FETs in Thomson Semiconducteurs’ test chip can 
cessing, and a defect-tolerant 16- be switched on and off by charging their gates with the beam of a scanning electron microscope. 


bit microprocessor. As a step to- 
ward the goal, Thomson has fabricated a 
14-mm-by-14-mm chip to test on-chip 
switches. “The object is to acquire exper- 


tise in laser connect/disconnect tech-. 


niques and floating-gate FET switches, 





STOUGHTON, MASS. ) 
eee and ultrasound are looking 

good in the search for a way to detect 
faulty tape-automated bonds in the Very 
High Speed Integrated Circuits pro- 
gram. The Air Force says it is encour- 
aged by the progress shown by both 
methods, now that it’s halfway through 
a two-year program aimed at developing 
techniques to check the bond integrity 
of VHSIC chips [Electronics, March 31, 
1986, p. 9]. 

The problem is that leads on the dense, 
high-pin-count devices are only 2 mils 
wide and so closely spaced (as little as 4- 
mil centers) that visual inspection is im- 
practical. What’s more, when devices are 
mounted on both sides of a circuit board, 
X-ray inspection is impractical because of 
misleading shadows. So officials at Rome 
Air Development Center’s microelectron- 
ics reliability branch at Rome, N. Y., are 
seeking alternatives, and they believe that 
both infrared and ultrasound may be able 
to qualify under MIL-STD-883. 

RADC is administering the contracts 
awarded early last year to Vanzetti Sys- 
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tion for the chip and implemented it in 
Thomson’s 1.2-~m technology. They add- 
ed an n-channel depletion device to the 
usual enhancement n-channel and p- 
channel devices. Thus both on and off 


R&D ON VHSIC TAB TESTERS LOOKING GOOD 


tems Inc. of Stoughton, Mass., and So- 
noscan Ine. of Bensenville, Ill. Vanzetti 
has adapted its Laser Inspect infrared 
system for the RADC work; Sonoscan 
employs scanning laser-acoustic micros- 
copy [ElectronicsWeek, Nov. 26, 1984, 
p. 63], which provides video and ultra- 
sonic Images of a bond’s condition. 

TO THE MILITARY. Vanzetti’s system is 
not unknown to the military. Most of 
the 30 installed since December 1982 
have gone to military contractors to in- 
spect IC lead bonds, including those on 
surface-mounted chips, for flaws. The 
latest commercial version is designated 
the LI 6010 and sells for $200,000 to 
$300,000. 

For the RADC project, says Alan 
Traub, advanced development manager, 
Vanzetti has provided a variation of that 
system that is more than a breadboard 
but not quite a prototype. It uses a heli- 
um-neon laser for spotting the work 
area. Then a neodymium yttrium-alumi- 
num garnet laser generates a controlled 
amount of radiation that is optically fo- 
cused and ultimately delivered via fiber- 





176 floating-gate FETs. There are 18 cir- 
cuit blocks with fuses and antifuse links, 
a 64-Kbit SRAM with laser-link redun- 
dancy, and two reconfigurable program- 
mable logic arrays. -—Raymond Boult 








optic cables to the bonds that are to be 
inspected. 

The YAG laser’s energy elevates the 
solder-joint temperature to a few de- 
grees above ambient. An IR detector 


| monitors the temperature rise and de- 


cay, which become that bond’s thermal 
“signature,” containing data about the 
bond’s surface cleanliness, emissivity, 
thermal mass, and heat-sinking. A good 
bond dissipates heat readily, an incom- 
plete bond retains the elevated tempera- 
ture longer. Each bond’s signature is 
compared with the signature of a known 
good bond stored in the system’s com- 
puter, and a bond is accepted or rejected 
based on the required quality level. 
Traub says that the RADC TAB project 
has required modification of the system’s 
optics, IR detector, and TV monitor mag- 
nification (to 250 from 10x) to accom- 
modate the 2mil VHSIC leads rather 
than the conventional 15 or 20-mil leads. 
Maximum throughput for the LI 6010 is 
10 joints per second in a continuous se- 
quential mode, and “there’s every reason 
to believe we will do at least that well 
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Double your 
logic analysis 
capability! 


The new PM 3570 Logic Analyzer featuring 
the dual-screen mode allows you to perform 
time-correlated state and timing analysis with 
no less than 115 channels simultaneously. Built- 
in performance analysis permits system opti- 
mization. Other special features include: 
™ 83 state and 32 transitional timing channels for 
simultaneous, time-correlated acquisition at 
speeds up to 400MHz! Or you can combine 
them for an unprecedented 115 channels of 
state acquisition. 
= Microprocessor support for 8, 16 and 32 bit 
analysis plus a wide range of adaptors includ- 
ing:40-,48- and 64-pin dual-in-line (DIL) as well 
as 68- and 114-pin grid array and 68-pin lead- 
less chip carrier (LCC) versions. 

@ Softkey operational simplicity for step-by- 
step entry,andnon-volatile memory forstorage 
of instrument set-ups and measurement data. 

® Product credibility in technology, technique, 
quality and service because the PM3570 is 
backed by the vast corporate resources of one 
of the world’s largest electronics companies. 


A simpler configuration, the PM3565, handles 
up to 75 channels including 59 state and 16 tran- 
sitional timing channels with speeds up to 
300 MHz. 


Test & 
Measurement 


PHILIPS 
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Test the difference and you'll also 
agree that Philips wins on price and 
performance! 


Write to: Philips I&E, T&M Department. 
Building HKF/55.5600 MD Eindhoven. 
The Netherlands:040-78 25 43 
Germany: (0561) 50 1466 
Great Britain: 0223-35 88 66 
France: 01-830 1111 
Belgium: 02-525 111 
switzerland: 01-488 22 ll 


PHILIPS 
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ISAC-S... — a 
the next step in advanced 
ISDN chip technology 



























The PEB 2085 ISDN Subscriber. @ |OM® interface for flexible The key to digital 

Access Circuit for the S Interface compatibility with existing and future tall ) 
(ISAC-S) combines the PEB 2080 ISDN devices communications systems. 
S-Bus Circuit (SBC) andthe PEB2070 __ @ full 8-bit interrupt-driven 

ISDN Communication Controller (ICC) microprocessorinterface §—»..,—i(i i 


in one 40-pin device. 
x : Step up to the new breed of advanced 





Designed in line with CCITT microchip technology for ISDN 
recommendations, the PEB 2085 applications. Our highly integrated 
ISAC-S offers maximum flexibility to PEB 2085 is the result of the latest 
meet the needs of today’s telecom advances in VLSI 2u CMOS 
suppliers by providing: | technology: 


e Rstcerbicte Ce _ For more information, we'll send you 
coe our literature on PEB 2085 ISAC-S, 


— terminal equipment, and 
and the entire Siemens ISDN chip 
— PABX linecard/network terminator - family, Contnal Seroats AG 


@ full physical level 1 S support 

(OSI model) | 
@ LAPD level 2 functionality for 
convenient D-channel handling © 


ire kano t@ Trini nTeR AAI 








SCANNING LASER _ 


OUTER LEAD 
BOND 


_ INNER LEAD 
BOND 


SUBSTRATE 


BAD BOND? By beaming acoustic energy onto the chip from below and scanning the upper 
surface with a laser, Sonoscan checks both through-the-bond and surface conditions. 


with the TAB system,” Traub says. He 
adds that a slew-scanning technique, in 
which an entire row of bonds would be 
scanned instead of stopping at each joint, 
could lead to a rate of several hundred 


TELECOMMUNICATIONS 


joints per second. Eugene Blackburn, a 
RADC materials research engineer, says 
that Vanzetti’s technique has proven it 
can immediately detect totally or poorly 
registered TAB lead bonds, or insufficient 


amounts of solder, without any problems. 

Blackburn says that Vanzetti used the 
first contract phase to optimize its sys- 
tem. The company now will work closely 
with TAB bond suppliers to correlate the 
results obtained using the IR system to 
prove that the faults it identifies truly are 
defects. 

Sonoscan uses a modified version of its 
System 2140 scanning laser-acoustic mi- 
croscope in the work for RADC. Law- 
rence Kessler, Sonoscan president, says 
the first contract phase had Sonoscan 
modify the equipment—boosting the ul- 
trasonic frequency from 100 MHz to 200 
MHz, increasing the magnification from 
70x to 140x, and adapting the system to 
accommodate the slide carrier required to 
transport the TAB ICs without damaging 
them. 

Sonoscan’s equipment produces visual 
images of the surface being inspected, as 
well as ultrasonic images of the solder- 
bond interface indicating good or bad 
bonds. Kessler says the next phase will 
focus on showing that the system and the 
new techniques can handle large numbers 
of inspections to differentiate good from 
bad bonds. —Lawrence Curran 








MUNICH 
Wrerewee standards for image rep- 
resentation and communication 
are in sight—they could be adopted in- 
ternationally by late 1988 or early 
1989—and they should open up promis- 
ing new markets. Standards are what 
many firms, particularly companies with 
innovative designs on their drawing 
boards, have long been waiting for 
[Electronics, Feb. 19, 1987, p. 65]. 

Then new, global integrated-image 
communications services will begin to 
appear. With the standards, they will 
make possible applications like continu- 
ous gray-scale and multilevel color fac- 
simile, quick access to facsimile data 
banks, digital photo telegraphy, and oth- 
er services that take image data from a 
camera or scanner and process it for 
transmission to terminals or data bases. 

For equipment vendors, worldwide 
standards and thus global markets will 
push sales in still other ways, mainly 
through economies of scale that will 
make equipment less expensive. This in 
turn will lead to a greater opening of 
markets such as newspaper publishing, 
printing, medical imaging, and facsimile 
data banks. 

The standards being drawn up cover 
compression rates, storage capacities, 
and transmission times needed for vari- 
ous services, and specify compression al- 
gorithms and coding schemes. They are 
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COMING: IMAGE-TRANSMISSION STANDARDS 


being worked out by a joint group of 
the International Standards Organiza- 
tion and the International Telegraph and 
Telephone Consultative Committee, 
which pushed them a big step closer to 
their final form at meetings in Copenha- 
gen and Geneva that ended in earl 
June. 3 


Global standards 
should spawn 
many new markets 





“If everything goes well, the ISO and 
CCITT will finish their technical work by 
January next year,” says Istvan Sebes- 
tyen, an official of the CCITT image- 
standards subgroup. The proposals will 
then be put to a vote before the ISO for 
approval as an international standard. 
At the CCITT’s plenary assembly in Mel- 
bourne late next year, that standard 
should wind up in the CCITT’s recom- 
mendation T.80, to become effective by 
1989. 

Surprisingly, a large segment of the 
image-processing industry is unaware of 
the ongoing standardization efforts. Se- 
bestyen says that many small compa- 
nies, especially those that are not in the 
telecommunications business, ‘“apparent- 
ly have not heard of the CCITT and ISO 
work.” Indeed, the roster of the work- 


















ing groups shows that members are pri- 
marily large network operators or are 
from big companies or national research 
institutes. 

As Sebestyen and many CCITT and 
ISO experts see it, the standards will 
ring in a new era in communications 
that will take off steeply with the intro- 
duction of integrated services digital 
networks by the mid-1990s. Hungarian- 
born Sebestyen—he works in Siemens 
AG’s Communication Terminals Division 
in Munich—believes that “without stan- 
dards for new architectures in equip- 
ment for public use, tomorrow’s image- 
communication services like gray-scale 
and color facsimile will not be possible.” 

Among other things, the targets for 
image compression and progressive pic- 
ture buildup have been pretty well 
firmed up. For example, for continuous 
color images with an original 16 bits/ 
pixel compression rate, the initial build- 
up calls for 0.125 to 0.25 bits/pixel. In 
successive stages, the pixel count rises 
to as high as 8 bits/pixel for an image 
identical with the original. 

As for image compression and coding 
techniques, the ISO and CCITT members 
have submitted 10 methods, of U.S., Eu- 
ropean, and Japanese derivation. After 
evaluation, these techniques were divid- 
ed into three groups. 

The transform group, as it is called, is 
led by a European technique called the 
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Harris guarantees ASICs 


to specs after irradiation! 
(There — we put it in writing!) 





We' re hard-liners about reliability in rad-hard ASICs. 


Hey.. .it happens to the best of 

‘em...your rad-hard ASIC 

design’s first pass requires first 

aid! 

For better results, avoid rigid design systems 
that lock you into the wrong solution and keep 
you there. Come to Harris: nobody offers you 
more front-end flexibility. 

e Advanced rad-hard library...Primitives, 
7400 and 4000 equivalents, 80C86 
peripherals — cells and macros you can 
intermix to enhance design 

e Broad workstation support...Simulations 
include both pre- and post-radiation perfor- 
mance models. Our UNIX-based software 
and library are supported on Daisy" 
Mentor™, and SDA™ design stations 






IN RAD-HARD/HI-REL, 








with Silicon Compilers due soon 
e Guaranteed parametrics...Harris can 
guarantee your ASICs to specs after irradia- 
tion exceeding 1 megarad 
e Packaging options...Select from ceramic 
DIPs, chip carriers and pin grid arrays; 
screenings to Class S standards 
¢ More on the horizon...Soon, JEDEC func- 
tions and scan-path testability will further 
enhance your design flexibility 
So what does it all mean? More ASIC design 
options. Less design risk. For a faster time to 
market, it’s time to call Harris Custom 
Integrated Circuits Division. In U.S. phone 
1-800-4-HARRIS, Ext. 1910, or 
(305) 729-5757. In Canada: 
1-800-344-2444, Ext. 1910. 


“Now that’s a solid 
guarantee...” 


Trademarks: 

Daisy: Daisy Systems Corp. 
Mentor: Mentor Graphics 
SDA: SDA Systems Inc. 


©1987, Harris Corporation 
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THE NAME IS 


HARRIS 


Harris Semiconductor: Analog - CMOS Digital 
Gallium Arsenide - Semicustom - Custom 


HN 


“Harris doesn't offer 
anything less.” 
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DATA COMM 


TOUGH 


FIBER-OPTIC MODEM 








LDM§85 connects RS-232/422 ports 
through fiber-optic cables, providing 
total high-voltage electrical isolation, 
EMI immunity and intrinsic safety. 

e DC to 5M baud 

¢ Multipoint capability (2km each) 

¢ Small 2.1" x 1” X 3.75" package 

¢ High-speed TTL port 

e From $169" 

LDM80—Low-Cost, Signal-Powered 
Fiber Optic Modem—$98* 

¢ Up to 19.2k baud at 3.5km 

¢ 17dB optical link budget 

e Full duplex asynchronous operation 
¢ RS-232 powered 


More Rugged Modems for Indus- 
trial Data Communications 


LDM422—RS-232/422 Converter— 

from $123* 

¢ 750V isolation 

e Surge protectors 

e 19.2k baud/6000 ft., 9.6k baud/3mi. 

¢ Two transmit/receive channels 
(RTS/CTS) 

e Multidrop up to 32 units 


LDM35—Signal-Powered Short- 
Haul Modem—$81* 

¢ Optical isolation 

¢ Heavy-duty surge protection 

¢ 9600 baud (2mi.) 


Ask your Burr-Brown sales repre- 
sentative for complete details. Or 
call Applications Engineering, 
602/746-1111. Burr-Brown Corp., 
PO Box 11400, Tucson, AZ 85734. 


*U.S. prices only; volume discounts available. 


BURR -BROWN® 


Improving Data 





Communications Productivity 
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Adaptive Discrete Cosine Transform. 
The predictive group is led by IBM 
Corp.’s contribution, a differential pulse- 
code-modulation scheme using Adaptive 
Binary Arithmetic Coding. Chief pro- 
posals from the joint Japanese natural- 
image standard group include tech- 
niques called the Progressive Coding 
Scheme and Generalized Block Trunca- 


MAGNETICS 





EDEN PRAIRIE, MINN. 

ike a billiard ball caroming off a ta- 

ble cushion at an angle governed by 
its spin, low-energy electrons scatter 
back from an atomically clean gold tar- 
get according to the direction of their 
magnetic spin orientation. Perkin-Elmer 
Corp.’s Physical Electronics Division 
aims to take advantage of that fact to 
build instruments that could point the 
way to higher bit density in magnetic 
computer storage and even to new types 
of magnetic microcomponents. 

The Eden Prairie, Minn., division next 
year will introduce a new type of elec- 
tron spin detector that will make practi- 
cal the use of electron microscopy to 
study microminiature magnetic domain 
structures. The technique is called 
Sempa, for scanning electron microsco- 
py with polarization analysis. 

A somewhat similar method known as 
Mott analysis requires electrons to be 
accelerated to about 120,000 V. But 
Sempa is based on a 1982 discovery by 
researchers at the National Bureau of 
Standards that electron-spin polarization 
analysis can also be done at low volt- 


SPIN POLARIZATION = 
ANALYZERS 


SWITCHYARD 


OBJECTIVE 
LENS SPECIMEN 


COLLECTION 
OPTICS 


SCANNING ELECTRON MICROSCOPE 


IN THE SPIN. Bombarded magnetic target emits secondary firms, 





PERKIN-ELMER GETS CLOSE 
TO NEW KIND OF DETECTOR 


ENERGY 
ANALYZER 








tion Coding. At the final test phase, 
each of the leading proposals may incor- 
porate the best features from similar 
methods worked out in the three geo- 
graphic regions. Current discussions 
within the joint CCITT/ISO group are 
aimed at an agreement on a single com- 
pression and coding method by January 
of next year. —John Gosch 













ages. Whereas Mott analyzers require 
bulky, somewhat hazardous, room-size 
equipment, a 150-V Sempa detector is 
about the size of a fist. This makes for 
easy attachment to a SEM system. 

Resolution is theoretically limited 
only by the size of the incident electron- 
beam spot size. So Sempa may allow 
researchers to see details of tiny mag- 
netic domain structures on thin-film re- 
cording heads or media, for example, as 
much as 100 times more clearly than 
with most common optical techniques. 

As such, Sempa could prove a crucial 
research tool in the quest to achieve the 
extremely high bit densities envisioned 
for future-generation disk- and tape- 
drive systems, industry officials say. 
The method could likewise aid in devel- 
oping submicron domain-based bubble- 
memory chips, new kinds of microparti- 
culate-based magnets, and other tiny 
magnetically based devices. 

The Sempa technique relies on the 
character of the low-energy (0: to 100 
electron volts) secondary electrons that 
are emitted from the surface when a 
ee aces sample is bombarded by an in- 
cident e-beam. These elec- 
| trons maintain the magnetic 

| spin polarization that they 
had in the sample. 

They are collected in the 
Sempa detector and directed 
| against an amorphous gold 
| target. They scatter back 
| from this target at between 
130° and 160°—depending on 
| their spin  orientation— 
against a four-quadrant gold 
detector anode. By measur- 
ing the difference in signals 
on each of the four quad- 
rants, it is possible to deter- 
mine the relative strength 
and direction of the sample 
magnetization. 

Along with Perkin-Elmer, 
Control Data Corp. and Hon- 
eywell Inc. both see big po- 
tential in Sempa. The two 
in fact, collaborated 


electrons whose spin polarization matches that of sample. with Perkin-Elmer beginning 
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The Crowcard II works similarly to a one shot logic analyzer, but is designed specifically for the 
PC/XT/AT bus. This allows technicians and engineers to capture real time data by presetting 
dip switches on the board. The Crowcard II can provide the detailed data needed to develop 
microsystem hardware and software. The card automatically latches the LED displays when 
the predetermined bus cycle trigger occurs. User defines if occurrence is DMA or CPU 
initialized. The Crowcard II is another FIRST for micro- 7 8 00 
computers from Applied Physics, Inc. and can be used for Price: $5 9 
system troubleshooting as well. 


ALSO INTRODUCING!! 
CROWCARD AT 


Based on our popular XT Crowcard model, the Crowcard AT monitors the expanded bus. 
Observes power supply voltages, address and data lines, DMA, IRQ, wait states, address 
enable and so on. Runs when your system won’t boot diagnostic software or has no video 
output. Multicolor LED’s are located at top of card for ease of viewing. Helps reduce 









in March 1986 to develop two prototype 
Sempa detectors based on the original 
NBS design. 

Honeywell and Control Data each 
kicked in the equivalent of about 
$60,000. And they have been sharing 
time on one of the two prototypes, 
which Perkin-Elmer delivered to Honey- 
well last March, says Don Krahn, a 
principal development engineer at Hon- 
eywell’s Solid State Electronics Division 
in Plymouth, Minn. 

Since Sempa offers theoretical reso- 
lution down to 100 A, it should prove a 
big advantage over current techniques 
for looking at magnetic domains. Com- 
monly used optical techniques such as 
those based on the Kerr effect are 
wavelength-diffraction limited, with 
minimum resolution of about 1 wm, says 



























Pointing the way 
to new classes of 
magnetic components 


7g 
Patrick Ryan, a Control Data engineer 
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in Minneapolis. Ryan is using the Sempa 
prototype for work on an advanced 
magnetoresistive thin-film head that the 
company plans to introduce next year 
[Electronics, May 14, 1987, p. 31]. 

For its part, Perkin-Elmer has ob- 
tained exclusive worldwide marketing 
rights to the Sempa technology from 
the three NBS inventors. The firm 
plans to offer a commercial version by 
“late next year,” says Rolf Olson, Au- 
ger product manager in Eden Prairie. 
The detector will be offered.as an at- 
tachment to Perkin-Elmer’s PHI 660 
Scanning Auger Microprobe system, 
which is used for surface-layer chemical 
analysis. The system sells for about 
$520,000 in a typical configuration. Pric- 
ing for the Sempa attachment has not 
yet been set, but could come in at be- 
tween $150,000 to $200,000 or higher, 
sources say. 

Olson says it’s too early to estimate 
the potential market for the Sempa de- 
tector. But he notes that “demand has 
been very high” for an analytical. ser- 
vice Perkin-Elmer has been offering to 
firms wishing to experiment with the 
Sempa technique, using the other of the 
two prototypes. Among the companies 
that have used the service or are on the 
waiting list are Exxon, General Motors, 
Hewlett-Packard, IBM, Kodak, Polaroid, 
and Varian. “And we’ve got people 
pounding on our doors,” Olson says. 

As noted by Control Data’s Ryan, 
“When you're in a competitive business 
like we are, whatever you can have 
that’s going to give you more informa- 
tion, to give you that competitive edge, 
you want. And this technology is a 
front-runner.” —Wesley R. Iversen 
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Defiance to wear: Seitz needle 
guides for fast printers 


Single or double needle guides, bare or equipped, in ruby or alumi- 
nium oxide ceramic. For accurate guidance in high-speed printing. 


Test results: a thousand million hits and no measurable wear! 


Other Seitz-developed and manufactured products: needles, 
electromagnets, complete heads. 
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CSC 
‘Bipolar Arrays 


Will Set You Free. 














Imagine the possibilities. 

In 8 short weeks you can have a customized linear on using 
GENESIS™ Bipolar Arrays from CSC™. This fast turnaround sets you 
free to respond to market challenges with new speed and precision. 

IC users worldwide have already benefited from CSC’s _— 
expertise and quality control. As a result, CSC is now the 3rd 
largest U.S. producer of linear bipolar arrays. To make your design -* 
decisions easier, CSC offers over 275 pre-designed linear and 
digital cells. For solutions that will set you free, talk to CSC. 

With GENESIS Arrays, the possibilities are limitless. 


A) Ye © 


| 

HE | | 
Sa Con phic kt) 34 
CHERRY SEMICONDUCTOR CORP., 2000 South County Trail, East Greenwich, RI 02818 
(401) 885-3600 FAX(401) 885-5786 Telex WUI 6817157 
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The first 32-bit 

) Microprocessor with 
a 20 to 30 MHz 
systems capability 


It's the no-wait-state of the 
art in multiuser, 
multitasking performance— 
AT&T's third generation chip 
set—the WE® 32200 
Microprocessor and 
peripherals. 

A reflection of AT&T's 


commitment to the 
microprocessor 
marketplace, this is the first 
chip set to offer true 
systems-level solutions for 
board designs in the 20 to 
30 MHz range. A powerful 
combination of a 32-bit 
CPU, peripherals, 

UNIX® Operating System, 
1.0 micron full CMOS 
technology, and an 
application software range 
that just won't quit. 


The ultimate engine. 
Developed by AT&T, the 

WE 32200 CPU doubles the 
throughput of the AT&T 
WE 32100 Microprocessor 


Performing at 6 to 8 MIPS, it 
has 32 32-bit registers, 
256-byte instruction cache, 
and includes operating 
system and high-level 
language support. 


AT&T's newest system design offers a cache memory that runs at 20 to 30 MHz. 


and is upwardly compatible. 


But with a system so 
advanced, the heart is only 
the start of it. 

AT&T's WE 32201 Memory 
Management Unit (MMU) 
incorporates an 
unprecedented 4 Kbyte on- 
chip data cache, supports 
zero-wait-state virtual 
accesses at up to 30 MHz, 
and greatly reduces CPU 
overhead. This MMU has a 
variety of protection 
mechanisms to maintain 
























system integrity It isa 
400,000-transistor 
testimonial to AT&T's 
technological leadership. 
AT&T's WE 32206 Math 
Acceleration Unit (MAU) is 
today’s fastest floating-point 
co-processor that meets the 
[EEE 754 standard. It 
performs at 3.5 MWhets/sec. 
Add to this a 32-bit DRAM 
Controller that supports 
1 MEG DRAMs and a DMA 
Controller with a 
super-high transfer rate: 
14 Mbytes/sec. memory to 
memory at 18 MHz. 


The final thirst quencher. 
Upwardly compatible with 
the WE 32100 CPU, the 

WE 32200 Microprocessor 
chip set runs over 1,500 
application programs, with 
more on the way. And AT&T 
offers all software 
development tools— 


including UNIX Operating 
System with optimized 
compilers for C, Fortran, 
Pascal, BASIC, and Cobol. 

For more on how AT&I's 
WE 32200 Microprocessor 
chip set can help you bring 
top-line computer solutions 
to the multiuser/ 
multitasking marketplace, 
call 1 800 372-CHIP 

In Canada, call (collect) 
215 266-2975 or 2977. 

In Europe, call AT&T 
Microelectronics in Munich, 
Germany at 089/95970. 

Or write to AT&T, Dept. LT 
555 Union Blvd., Allentown, 
PA 18103. 


©1987 AT&T 
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The right choice. 
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SIEMENS 


A jump ahead through megachip technology: 
the basis for new, highly complex logic circuits 
from Siemens. 





To show the way in electronic components, you have © 
to master the development and manufacture of devices 
with the finest of structures. 


The 1-Mbit memory in 1-um CMOS technology, now 
being produced at our Regensburg plant, shows that 
Siemens once again has the know-how and the product. 


Add the applications experience of an international 


company and you get highly complex logic circuits: 


key devices for worldwide telecom systems and office 
communications, for factory automation, automotive 
and consumer electronics. 


All guaranteed by 27000 employees and billions 

of marks that go into the research, development and 
manufacture of components from 

Siemens. That is the basis our customers 

can count and build on. Worldwide. 


ren The dynamic time 100 ns and 
me, 6 “ele isi 1-Mbit memory 120 ns; opera- 
a from Siemens: __ ting voltage 5 V. 
54mm? silicon 512 refresh 
area, 1-um cycles/8 ms. 18- 
CMOS techno- pin standard DIL 
logy, 2.2 million plastic package, 
integrated com- 20-pin for sur- 
ponents.Access face mounting. 
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Investment 

in the Mega Fac- 
tory in Regens- 
burg: 540 mil- 
lion DM. Manu- 
facture with 6” 
silicon wafers in 


4000 m? of 
ultra-clean 
rooms (dust- 
proof category 
10) and 4000 
m<* of assembly 
and testing 


space. The entire 
manufacturing 
procedure com- 
prises some 270 
process steps. 


Integrated 
circuits and dis- 
crete semicon- 
ductors make up 
for about three 
fifths of Siemens 
components 
turnover. Besides 
memory devices 
Siemens produ- 
ces sophistica- 
ted logic circuits 
like gate arrays 
with 200-pico- 
second gate 
times, ISDN 
devices, 
SIPMOS power 
semiconductors 
and microwave 
components. 


Siemens AG, 
Components 
Group, 
Balanstrasse 73 
D-8000 
Munich 80. 
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_ INTERNATIONAL NEW SLE TTER 


“Mbit dynamic random _ 
meet a burgeoning de-- 
rt of this expansion, the 
-100- and 120-ns access 
-4-Mbit DRAM, which is 
ll at Mitsubishi's Saijo _ 
Japanese customers. — 
in the U.S. in gone _ 


> previously _ 
a will Soe 


end of the year, 
similar parts in — 


Electronics / August 6, 198’ 





AUGUST 6, 1987 





_INTERNATIONAL WEEK 






BOOK-TO-BILL IN UK 
CHIPS SLIPS IN JUNE 


Although the UK book-to-bill 
ratio slipped considerably in 
June, the Semiconductor 
Group of the Electronics Com- 
ponents Industry Federation, 
whose members account for 
about 75% of semiconductor 
sales in the UK, is not overly 
concerned. After the excep- 
tional May figure of 1.35, the 
1.06 provisional figure for 
June was no surprise. Orders 
remain at a high level, the fed- 
eration reports, adding that 
there is “nothing in these fig- 
ures to indicate that the up- 
ward trend seen so far this 
year is coming to an end.” 





SANYO AIMS TO SIGN 
WITH TI OR VITELIC 


Sanyo Electric Corp., out to 
strike a deal with a U.S. chip 
maker, is negotiating with two 
companies: Texas Instruments 
Inc., Dallas, and Vitelic Corp., 
San Jose. The U.S. company 
with which Sanyo comes to 
terms will design bipolar 
chips, particularly for use in 
video cassette recorders; the 
Osaka company will manufac- 
ture and market them in Ja- 
pan. Sanyo also intends to set 
up a joint venture between its 
future partner and its subsid- 
lary, Sanyo VLSI Engineering 
Co., Gifu, to manufacture and 
market ICs. 






SOFTWARE TIES IBM 
PC INTO NEC PC LAN 


East will meet West in local- 
area networks, now that Cus- 
tom Technology Corp., Tokyo, 
and Retix Corp., of Santa 
Monica, Calif., have developed 
Open Systems Interconnection 
software that can tie IBM Per- 
sonal Computers into LANs 
for NEC Corp.’s PC-9801s, the 
best-selling Japanese personal 
computer. The pair expects to 
have its OSI software, the 
first such package for Japa- 
nese personal computers, on 
the market by October. It will 
come as a read-only memory 
incorporated into a network 
control board priced from 
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70,000 to 100,000 yen. Custom 
Technology plans to offer sim- 
ilar OSI software packages 
for other brands of personal 
computers—including IBM Ja- 
pan, Fujitsu, and Hitachi— 
next year. 


UK PLANS TO EXTEND 
ALVEY R&D 5 YEARS 


Prospects are bright for a fol- 
low-on to the UK’s Alvey pro- 
gram, a five-year, £350 million, 
information-technology re- 
search and development effort 
funded by the government 
and industry. At a mid-July 
Alvey conference, Kenneth 
Clarke, minister for Trade and 
Industry, said the government 
plans to continue funding col- 


laborative programs and will | 


respond to the IT86 commit- 
tee’s report as soon as possi- 
ble. Set up by the information- 
technology industry, the com- 
mittee wants a further five- 
year program and £425 million 
in government funding. 





BRITISH CLAIM Al 
RECORD FROM JAPAN 


British Aerospace ple believes 
it has jumped in front of the 
Japanese with its declarative 
language machine (DLM) by 
running the Prolog “Determi- 
nate Concatenate” benchmark 
at 620,000 logic inferences per 
second. This doubles the 280 
klips reported by the Institute 
for New Generation Comput- 
er Technology (ICOT) in Ja- 
pan for its equivalent. fifth- 
generation hardware, the 
High-Speed Prolog Machine. 
The British machine was de- 
veloped by the Naval and 
Electronics Systems Division 
in Bracknell, UK. 


IN JAPAN, CANON TO 
SELL SIEMENS PBXs 


Canon Inc. of Japan has 
signed a deal to buy 500 digi- 
tal private-branch exchanges 
from Siemens AG to resell in 
the Japanese telecommunica- 
tions market. The small- and 
medium-capacity equipment, 
for voice and data, will be de- 
livered over the next three 








years. The Munich company is 


not the first foreign manufac- 


turer to have its PBX gear 
sold in the 50-billion-yen mar- 
ket. Toshiba markets AT&T’s 
PBX, Oki Electric handles 
Northern Telecom’s, and Mit- 
subishi Electric and Omron 
Tateishi Electric sell Rolm 
units. 


FRENCH PEDDLE 
HI-TECH IN JAPAN 


Technology developed by the 
Centre National d’Etudes 
Spatiales, France’s national 
aerospace research and de- 
velopment institute, is now 
on the market in Japan. Nip- 
pon Eurotec Corp., Tokyo, an 
electronic-products trading 
firm, has bought the rights 
to sell licenses for the tech- 
nology from Novespace SA, 
Paris, and will start looking 
for customers in September. 
Novespace is a joint venture 
between eight major French 
banks, a government agency 
that commercializes research, 
and CNES. Novespace plans 
to peddle French technology 
in electronics, optics, new 
materials, machinery, and 
process control to high-tech- 
nology firms in the European 
Community, the U.S., and 
Japan. 












UK VIDEOTEX NOW 
ON TAP IN JAPAN 


Japanese personal-computer 
users will soon be able to ac- 
cess Britain’s Prestel video- 
tex service via Venus-P, an 
international packet-switch- 
ing service run by Kokusai 
Denshin Denwa Co., Tokyo. 
KDD has developed software 
that allows the best-selling 
NEC PC-9800 series to access 
the popular videotex services 
offered by British Telecom- 
munications ple, using a stan- 
dard modem or an acoustic 
coupler. Prestel offers more 


than 1,200 sources of infor- 


mation, including message 
services, banking, teleshop- 
ping, and weather reports, 


| says KDD. The software will 


be marketed for 50,000 yen 
starting next month. KDD 














plans to develop similar soft- 
ware for the IBM PC AT and 
XT later. 



















W. GERMANY FUNDS 
SUPERCONDUCTORS 


West Germany’s Ministry 
for Research and Technology 
has earmarked 6.5 million 
DM for some 80 university 
groups to emphasize basic re- 
search in superconductivity 
at elevated temperatures. 
Previous government spend- 
ing in this sector—23 million 
DM during the past five 
years—has led to the devel- 
opment of a superconductive 
generator, a prototype of 
which may be tried out in 
1989 or 1990. The generator 
is expected to be used in a 
power plant in 1992. 
















































HUNGARY, USSR SET 
IC JOINT VENTURE 


Hungary’s two major chip- 
making firms, MEV Micro- 
electronics Co. and the Hun- 
garian Telecommunication 
Cooperative, have joined with 
the Soviet foreign trade 
group Electrozagranpostavka 
to set up Intermos Microelec- 
tronics Ltd. Owned half by 
Hungary and half by the So- 
viets, the firm will first coor- 
dinate the chip-making facili- 
ties of its founders, but next 
year it will start building 
$100-million-plus production 
facilities in Hungary. MEV, 
HT, and Intermos will have 
an annual capacity of 180,000 
150-mm wafers. 







































































SUMITOMO, MIPS INK 
WORK-STATION DEAL 


Mips Computer Systems Ince. 
has allied itself with Sumi- 
tomo Electric Industries Ltd., 
Osaka, in a bid to break into 
the Japanese work station 
market. Initially, the two will 
explore possibilities — for 
Mips’s line of computer sys- 
tems and application servers 
in Japan, and Sumitomo will 
develop new compute servers 
based on the Sunnyvale, 
Calif., company’s reduced-in- 
struction-set technology. 
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INTERNATIONAL PRODUCTS 
CALIBRATION SOFTWARE CUTS 








INSTRUMENT DOWNTIME BY 80% 


computer-aided calibra- 

tion system from Rohde & 
Schwarz can reduce instrument 
downtime for calibration by up 
to 80%. It does this by letting 
users calibrate several popular 
types of instruments on-site, in- 
stead of following the common 
practice of shipping them to cal- 
ibration centers. 

The TS9000 family consists 
of four sophisticated software 
packages, including applica- 
tions libraries that can be tai- 
lored to work on specific cali- 
bration hardware. The software 
packages, which are designed 
to run on a 16-bit process con- 
troller from Rohde & Schwarz 
such as the PCA15 model, pro- 
vide universally applicable cali- 
bration systems for instru- 
ments including multimeters, 
signal generators, power me- 
ters, and oscilloscopes. 

Calibration accuracy de- 
pends on the calibration hard- 
ware the user chooses—not 
Rohde & Schwarz’s software 
packages—but it can easily equal the 
results of a calibration center. Since cost 
savings flow from reduced downtime, 
they differ from user to user. At a cali- 
bration center, however, the work is of- 
ten done manually. Checking out a mul- 
timeter may take 4% hours, compared 
with 20 to 30 minutes with the Rohde & 
Schwarz package. 

The software is written in Pascal and 

Basic with some elements of C. It pro- 
vides several ease-of-use features, in- 
cluding a graphics editor that tells users 
how the instrument to be calibrated 
must be interconnected with the calibra- 
tion system. 
FOUR PACKAGES. The TS9000 hardware- 
software packages include the TS9010 
for multimeters; the TS9020 for signal 
generators and test receivers; the 
TS9030 for power meters and attenua- 
tors; and the TS9040 for oscilloscopes. 

The technological underpinning of 
each package is software derived from 
expertise Rohde & Schwarz developed 
while operating its calibration center in 
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WIDE RANGE. The TS 
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Cologne, West Germany. The software 
can run on the PCA15 process controller 
[Electronics, May 14, 1987, p. 50L], 
which is based on Intel Corp.’s 80286 
microprocessor. 

Designed for controlling high-perfor- 
mance test and measurement systems, 
the PCA15 also incorporates an 80-bit 
Intel 80827 math coprocessor to speed 
up calculations and an Intel 80186 chip 
to handle input/output operations. In 
standard configuration, the PCA15 
comes with 1 Mbyte of random-access 
memory. Other PCA models can also be 
used with the software. 

On the software side, users can modi- 
fy the basic applications libraries to 
build a system that works with calibra- 
tion equipment supplied by any vendor, 
not only Rohde & Schwarz. The soft- 
ware also facilitates efficient operation 
with easy-to-use menus. Dialog is possi- 
ble in four common languages: English, 
Spanish, French, and German. Users do 
not need to have a working knowledge 
of programming languages or of operat- 


9020 calibrates and adjusts signal generators 
and test receivers operating at audio through radio frequencies. 


ing systems. The software 
automatically checks the dia- 
log for plausibility to avoid er- 
roneous inputs. 

Graphics routines with easy- 
to-understand symbols display 
test setups on the screen, in- 
structing the user on how to 
hook up the system to the in- 
struments that are to be cali- 
brated. Test reports and accep- 
tance test forms are printed 
out for documenting measured 
results. 

Basic operating data and 
control-parameter data for the 
system hardware are stored on 
a 1.2-Mbyte floppy disk or 20- 
Mbyte Winchester drive. It can 
be altered by the user or at 
Rohde & Schwarz after a test 
setup is modified. Test-item 
data, such as test parameters, 
test sequence, and specifica- 
tions, can be recalled any time. 
This allows the user to create 
an equipment-specific library 
permitting fast system setup 
without dialog. 

If a test routine or a test parameter 
must be modified, only the data record 
in question must be corrected. The 
TS9000 software thus dispenses with 
the time-consuming and costly genera- 
tion of new program routines every 
time the setup is modified. 
OPPORTUNITY. The advent of powerful 
process controllers and IEEE-bus sys- 
tems opened the door for computation- 
intensive turnkey computer-aided cali- 
bration systems. Taking off from a low 
base, computer-aided calibration sys- 
tems sales should rise steeply in the 
near term, “scoring annual growth rates 
up to 25% during the next half-decade,” 
says Franz Dosch, head of test systems 
development at the West German com- 
pany. Pushing the market are user de- 
mands for an on-site instrument calibra- 
tion capability. 

Any of the TS9000-family systems fits 
into a standard 19-in. rack. For users 
without an adequate pool of calibration 
instruments, Rohde & Schwarz will con- 
figure a system using its calibration de- 
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vices. To build a TS9010 system for mul- 
timeters, for example, the company will 
provide a voltmeter, a digital multi- 
meter, and a master calibrator. 

Similarly, for the TS9020 system—for 
calibrating signal generators and test re- 
celvers—the firm will provide a signal 
generator, power-reflection meter, power 
meter, modulation analyzer, radio-fre- 
quency step attenuator, and test receiver. 

The TS9020 is used for the calibration, 
adjustment, and service of signal gener- 
ators and test receivers working in the 
audio frequency up to 2.5-GHz. A spec- 
trum analyzer permits rf sources to be 
examined for spectral purity. 

The TS9030 for power meters includes 
a signal generator, a test receiver, a 
power meter, a power reflection meter, 
an rf relay matrix, and an rf step attenu- 
ator. It handles precise measurements at 
frequencies up to 18 GHz. Attenuation 
measurements exceeding 100 dB are pos- 
sible at frequencies up to 1.3 GHz. 

The TS9040 for oscilloscopes includes 
a selective voltmeter and a frequency 
counter. It calibrates a scope’s rise time, 
time base, input level, and bandwidth. 

System costs depend on what hard- 
ware the user chooses to run the soft- 
ware packages on. The calibration pro- 
gram, though, is the same for all sys- 
tems; it sells for 12,600 DM on the Ger- 
man market. The TS9010 multimeter 
library costs 8,400 DM. The TS9020 sig- 
nal generator library is 11,200 DM, and 
the TS9030 power-meter and attenuator 
library costs 9,800 DM, as does the 
TS9040 oscilloscope library. The PCA15 
process controller is priced at around 
22,600 DM. —John Gosch 


Rohde & Schwarz, Muehldorfstr. 15, D- 
8000 Munich 80, West Germany. 
Phone 49-89-41292625 [Circle 500] 


POWER UNITS BOAST 
82% LOAD EFFICIENCY 


The ERB-SA series of switching power 
supplies from ETA Electric Industry 
Ltd. features load efficiencies as high as 
82% and an industry-standard mounting 
system. 

The power supplies achieve their per- 
formance largely through the utilization 
of low-impedance electrolytic capacitors 
rated for 105°C. All five models conform 
to the Federal Communications Commis- 
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sion’s Class B standard for electromag- 
netic emissions. 

Model ERBOSSA offers 75% load effi- 
clency and is rated for a 5-V, 10-A out- 
put. Model ERB12SA, rated for 12 V and 
4.2 A, has a load efficiency of 78%; model 
ERBI15SA, at 15 V and 3.4 A, 79%; model 
ERB24SA, at 24 V and 2.1 A, 82%; model 
ERB48SA, at 48 V and 1 A, 82%. 

All five models are available now. 
Prices range from 2,900 to 5,800 yen. 
ETA Electric Industry Ltd., 4-8-13 Kitashin- 
agawa, Shinagawa-ku, Tokyo, Japan. 
Phone 81-3-443-5201 [Circle 701] 


GANG-PROGRAMMING 
EIGHT 1-MBIT EPROMS 


The $3000 erasable programmable read- 
only memory programmer from Stack 
Ltd. can gang-program up to eight 1- 
Mbit devices based on 8&-, 16-, 32-, or 64- 
bit data words. 

On a production line, the 32-pin $3000 
can be used as a stand-alone unit or 



















Sl lee 
cess up to 24 devices at a time. Process- 
ing is controlled though an interactive 
40-character light-emitting-diode display. 
The completion of each programming 
operation is confirmed by an audible 
tone. With the addition of adapters, a 
wide range of microprocessors with on- 
chip EPROMs can be programmed. 
Available now, the $3000 costs £1,000. 
Stack Ltd., Unit 8, Wedgewood Rad., Bices- 
ter, Oxfordshire OX6 7UL, UK. 
Phone 44-8692-40404 


1-IN. COLOR CRT 
AIMED AT MILITARY USE 


A 1-in.-diameter color CRT from the 
Electron Tube Division of Thomson-CFS 
achieves a line brightness of 10,000 can- 
delas/m? and 35-um line widths through 
the use of a high-voltage electrostatic 
focus gun and fine-grain phosphors. 

Aimed primarily at military applica- 


[Circle 702] 













































tions, such as helmet-mounted displays, 
the CRT has a limiting center resolution 
under night-vision TV-scan conditions of 
900 (red) and 1,300 (green) pixels with 
150 candelas/m? brightness. 















long and is 26 mm in diameter, including 
metal shielding, deflection yokes, and 
socket and high-voltage leads. 

Prototypes are available now for an 
export price of $4,100 each. Production 
models will be available in September 
for $3,200 each in 50-unit purchases. 
Thomson-CFS, Electron Tube Division, 38 
rue Vautheir, BP 305, 92102 Boulogne-Bil- 
lancourt Cedex, France. 


Phone 33-46-04-81-75 [Circle 703] 


STEPPER-MOTOR DRIVE 
HAS POWER SUPPLY 


The PK2 packaged drive system for sin- 
gle-axis stepper-motor control from 
PKS-Digiplan Ltd. comes complete and 
ready to use with an integral power sup- 
ply, I/O connectors, and control switch- 
es in a rugged metal extrusion. 

The drive delivers a maximum output 
current of 2 A. Current can be selected 
with a DIP switch to match the drive to 
a wide variety of low-to-medium-power 
stepper motors. 

Motor clock pulses supplied by an in- 
ternal ramped oscillator cover speeds 
from 40 to 10,000 steps/s in two ranges. 
Maximum stepping rates are 10 KHz for 
full-step operation or 20 KHz in the half- 
step mode. 

Available now, the K2 drive costs £98. 
PKS Digiplan Ltd., 21 Balena Close, Creek- 
moor, Poole BH17 7DX, UK. 

















Phone 44-202-690-91 1 
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MULTIMETER INCLUDES 
TEMPERATURE MODE 


The 6031 integrating digital multimeter 
from Prema GmbH handles seven differ- 
ent functions, including temperature 
measurements from —200°C to +850°C. 

The 6%-digit instrument achieves its 
performance through a multiple-ramp 
analog-to-digital conversion technique 
and by integrating all the functions on a 
single chip. 

The 6031 multimeter also offers auto- 
matic null-point correction, effective-val- 
ue measurements, and an IHEE-488 bus 
interface. The instrument’s integration 
times are selectable from 20 ms to 20 s; 
















50C 


Electronics/ August 6, 1987 

























resolutions are as good as 100 nV and 
10 pA, and 100 po. 

The base accuracy for de voltage and 
for resistance is 0.008% over one year 
and better than 0.001% over 24 hours. 
Available now, the 6031 sells for about 
6,000 DM. 

Prema GmbH, Robert-Koch-str. 10, D- 
6500, Mainz 42, West Germany. 
Phone 49-6131-50620 [Circle 704] 


LED LAMP LASTS 
10 TIMES LONGER 


By implementing an indicator lamp in 
four long-life LEDs instead of conven- 
tional LED lamps, MAF’s Division Ap- 
pareillage Electrique has achieved a ten- 
fold increase in lamp life. 

Besides lasting more than 30,000 
hours, the C-22 simplifies maintenance 
and trims operating costs because it can 
be changed without turning off system 
power. 

The light operates on 48 V de or 125 V 
ac and is available in red or green. It 
fits into a standard 22.5-mm drill hole 
and requires a depth of only 56 mm. Its 
operating temperature range is —-25°C to 
+ 40°C. 

The C-22 is available now. Price de- 
pends on importing country. 

MAF, Division Appareillage Electrique, Chi- 
milin 38490, Les Abrets, France. 
Phone 33-76-32-07-33 [Circle 706] 


NETWORK DEVICE LETS 
PCs SHARE PORTS 


The Adamux PC model LN-208 address- 
bidding communications controller from 
Adacom Communications Ltd. saves 
hardware costs in designing links be- 
tween IBM Corp.’s 3270 mainframe and 
personal-computer networks by eliminat- 
ing the need for installing a separate 
controller port for each PC. 

Equipped with the Adamux PC, up to 
eight personal computers can share a 
single port of the 3270 mainframe. This 
leaves ports free for peripheral devices 
and also saves on coaxial-cable costs. 
The Adamux PC can be connected to the 
mainframe or used as part of a local- 
area network. 

The address-bidding device distributes 
controller ports to the PCs according to 
three user-definable priority levels. If all 
available ports are busy, the PCs are 
queued according to the priority status 
set by the user. A password security 
feature is also available. 

The Adamux PC measures 24 cm by 
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22 cm and weighs 1.6 kg. Available now, 
it costs £1,380. 

Adacom Communications Ltd., Laser House, 
408 Peartree St., London EC1V 3SB, UK. 
Phone 44-1252-5191 [Circle 707] 


CASSETTE RECORDER 
SHOWS 2 WAVEFORMS 


A VHS-format video-cassette data re- 
corder from TEAC Corp. gives users in- 
teractive control of two waveforms siI- 
multaneously displayed on an electrolu- 
minescent screen. 

Operators can instantaneously change 
the XR-7000’s recording parameters, in- 
cluding I/O range, I/O zero shift, and 
automatic zero settings. Calibration, 
self-testing, and timer control can also 
be set from menus on the display 
screen. 

The XR-7000 also offers seven tape 
speeds, ranging from 1.19 to 76.3 cm/s, 
and 21 input channels—each recorded 



















on its own tape track. Frequency re- 
sponse is de to 150 KHz, depending on 
the operating band. 

The unit is 36% smaller and 25% 
lighter than its predecessor, the XR-710. 
It measures 440 by 220 by 300 mm and 
weighs 19.5 kg, making it convenient for 
field as well as laboratory use. 

A 14-channel unit, the XR-5000, is also 
available. Shipments will begin in Octo- 
ber. Price will depend on the importing 
country. 

TEAC Corp., 3-7-3 Naka-cho, Musashino, 
Tokyo 180, Japan. 
Phone 81-422-53-1111 [Circle 708] 


BOARD DRAWS UP TO 
2 MILLION PIXELS/S 


Real World Graphics Ltd.’s AT 2500 
graphics board for IBM Corp. Personal 
Computer ATs and compatibles boasts a 
drawing speed of 2 million pixels/s and 
supports resolutions of 1,280 by 1,024 
pixels. 

Targeted at computer-aided-design ap- 
plications, the AT 2500 also offers 256 
on-screen colors from a palette of 16 






































million colors, 2 Mbytes of memory, and 
advanced video-RAM processing. The 
main image is eight planes deep, with 
two additional planes for masking and 
menus. 

The AT 2500 is available now. Single 
units cost £2,595, and original-equipment- 
manufacturer discounts are available. 
Real World Graphics Ltd., 5 Bluecoats 
Ave., Hertford, Herts. SG14 1RB, UK. 
Phone 44-9925-54442 [Circle 709] 


MONITOR DETECTS 
500-mV GLITCHES 


The 82862 power-supply-monitor IC 
from Siltronics Ltd. is sensitive enough 
to detect glitches that can cause data 
errors in computer systems. It can moni- 
tor up to three power supplies. 

The IC contains three window compar- 
ators, a precision voltage reference, a 
latch-and-hold comparator, and four out- 
put drivers. It detects both positive- and 
negative-going transients and can moni- 
tor both positive and negative supplies. 

The internal voltage reference is accu- 
rate to 1%, and the overall device is ac- 
curate to 1.25%. Minimum glitch width 
is typically 100 ns for 500-mV overdrive 
and 400 ns for 100-mV overdrive. 

Available now in 16-pin dual in-line or 
Small Outline packages, the $2862 costs 
U.S. $8.20 each in 1,000 units for either 
package type. 

Siltronics Ltd., 436 Hazeldean Rd., Kanata, 
Ontario K2L 1T9, Canada. 
Phone (613) 836-5003 [Circle 710] 


RECORDER FEATURES 
PRETRIGGER STORAGE 


Enertec Instruments’ model 8200 digital 
two-channel chart recorder offers two 
advantages over analog instruments: 
pretrigger data storage and a direct 
means of processing data with a digital 
computer. The pretriggering capability 
lets users see the causes of an event 
instead of just the results. 

The digitized signals have an 11-bit 
resolution—10 times more accurate than 
an 8-bit instrument. Input and recording 
parameters are programmable via RS- 
232-C and IEEE-488 interfaces. 

The instrument measures voltage, 
temperature, and transients. A single in- 
put stage handles both voltage and tem- 
perature inputs, and in the temperature 
mode it is compatible with most stan- 
dard thermocouplers. 

Opto-isolators protect the input stage 
against voltages as high as 500 V. The 
recorder uses 250-mm-wide plain paper 
and color felt-tipped or ballpoint pens. 

The 8200 is available now. Price de- 
pends on importing country. 

Enertec Instruments, 5, rue Daguerre, 
42030 Saint-Etienne Cedex 2, France. 
Phone 33-77-25-22-64 [Circle 712] 
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KOERDYM( from KRUPP WIDIA, 


for a new dimension 
in permanent magnet performance. 


KOERDYM is a new neo- KRUPP WIDIA Magnet Engineering 
dymium-iron-boron material P.O. Box 102161, D-4300 Essen 1 
that opens up new opportunities Tel. 0201/725-0, Telex 85718-12 


in permanent magnet applica- Telefax 0201/7 25-3040 
tions. Thanks to its unparalleled 
energy product, miniature mag- 
nets can now be made even 
smaller or a lot more powerful. 
An abundant supply of raw 
materials is another point in 
KOERDYM: registered trade name 


KOERDYM's favour. 
of KRUPP WIDIA GMBH 


Aas a &) KRUPP WIDIA 
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~— Good news for military 
customers whoneed = 
highest performance CMO 


CMOS high speed SRAM. 
CMOS high speed PROM. 
CMOS high speed PLD. 
CMOS high speed Logic. 


We offer a broad family of inte- 
grated circuits that let you build 
faster systems. Systems that run 
cooler, that take up less space, that 
use less power. 

And now it’s easier than ever for 
you to design us in. We’re DESC- 
certified. And our first JAN parts are 
shipping. We offer flexible packag- 
ing automation so that you can get 
the packaging you need, including 
LCCs, pin grid arrays and flatpacks. 
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iis. 
Our first JAN qualified pa: 
Static RAM available. 
And our 1.2 and 0.8 micron pro- 
cesses deliver record performance. 


In fact, we're already part of many 


military programs with names 
like AWACS, B-52, F-111, F-14, 
F-16, F-18, HAWK, Space 
Shuttle and Sparrow. 


Cypress Semiconductor, 

3901 North First Street, 

San Jose, CA 95134. 

Phone (408) 943-2666, 

Telex 821032 CYPRESS SNJ UD, 
TWX 910-997-0753. 

© 1987 Cypress Semiconductor 
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Twelve drawing numbers moving through the DESC approval channel. 


The biggest news: Our SMD (Standard 


Military Drawing) program. 
We actively support the DESC- 


sponsored SMD program. As a result, 


we have the capability to draft Stan- 
dard Military Drawings quickly and 
efficiently. 

The payoff so far: We have twelve 
products certified or pending cer- 










tification, with many, many more 
scheduled in the near future. And we 
intend to see that they become JAN 
slash sheets as quickly as possible. 

Is it important to you to have a 
certain part available under the SMD 
program? You will find no vendor 
more cooperative or better equipped 
to help. 





Firstly, you won't be building into your product 
a part that is not fully proven. You won't be anyone's 
guinea-pig. 

Secondly, you won't be left alone to deal with 
any problems which may occur during new projects. 

Thirdly, you will never come up against empty 
promises and hot air but will enjoy good service and 
advice. 

Fourthly, you won't be let down by a supplier 
who fails to meet your . of your competitors. For 
Toshiba was not only the first 
to develop the 1 M DRAM, but 


also introduced and then 


delivery date, even when 

the quantities are large and 

the schedules tight. 
Fifthly, you won't 





[ee §=mass-produced it. That was 
be missing out on the most up to date technology as —_in 1985 and since then, Toshiba Megabit Chips have 
the new 4 M DRAM from Toshiba has passed through —_ proved themselves repeatedly in practical application. 
the development stage. Bear this in mind. Get ahead of the rest. 

In fact, you are leaving nothing to chance if In Touch with Tomorrow 
you use Toshiba’s Megabit DRAMs and rely on our 
know-how. But one thing is certain, you will pull ahead 


TOSHIBA EUROPE (I.E.) GMBH, Neuss, Tel.: 0049 2101/157-0; Minchen, Tel.: 0049 89/9280 91-0; Stuttgart, Tel.: 0049 7152/2 10 61-66 - TOSHIBA UK LTD, Tel.: 00 44 27676 22 22 - 
TOSHIBA EUROPE I.E. GMBH, Paris, Tel.: 003314855/5656 - TOSHIBA ELECTRONICS ITALIANA S.R.L., Milano, Tel.: 0039397638891 - TOSHIBA ELECTRONICS SCANDINAVIA AB, 


Stockholm, Tel.: 00 46 8/14 56 00 Circle 119 on reader service card 
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...At'S about time! 


Macrochip—tThe analog ASIC solution 


Leading-edge system designs require 
powerful IC solutions. As an analog cir- 
cuit designer, you are challenged to 
meet system requirements—per- 
formance, miniaturization, reliability 
and cost—on time 
and within budget. 
The  solution— 
Macrochip. 


The benefits of true 
semicustom analog 


Ferranti Interdesign 
brings all the benefits of true semi- 
custom IC technology to analog circuit 
designers, because the Macrochip, like 
Gate Arrays, require customization of 
only the metal mask to implement even 
the most sophisticated analog design. 
Your benefits—Assured performance, 
design flexibility and low development 
costs. 


Semicustom analog means powerful 
reductions in both cost and turn- 
around time 


Integration of a typical analog Macro- 

chip, from completed layout to proto- 

types, starts at $1,800.00 with a turn- 
around time of 4 weeks. Compare that 
to standard cell or full custom! 


Our broad selection of Macrochip arrays 
will let you choose the chip that match- 
es your circuit complexity without hav- 
ing to pay for unused 
silicon! The Result— 
A cost effective solu- 
tion from develop- 
ment through produc- 
tion. 


Macrochip—A grow- 
ing family 


The Macrochip series now offers the 
designer a family of gridded arrays with 
various component counts and a repeat- 
ed cell structure common to all arrays, 
providing optimum array sizes for any 
analog design, while permitting the 
transfer of designs between arrays. 








The present Macrochip family of nine 
20V bipolar arrays with f, of 400MHz 
(small NPNs) is expanding to include a 
family of 40V bipolar arrays with a 
selection of MOS capacitors and high 
value implant resistors. This allows you 
to use the Macrochip in a broad range 
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Schematic Capture using 
FutureNet with Ferranti 
Interdesign Symbol 
libraries 
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of standard, as well as high-voltage, 
low-current linear applications. Further 
enhancements to the Macrochip family 
will soon be available from Ferranti 
Interdesign for even 
higher-performance 
linear applications. 


Complete CAE sup- 
port for Industry- 
Standard work- 
Stations. 


Macrochip is fully supported for 
schematic capture, simulation and 
layout with Ferranti Interdesign 
libraries, using FutureNet®/PSpice™ , 
Analog Workbench™, PC Workbench™ 
or Mentor™ software. Ferranti Inter- 
design libraries consist of extensive 
Macrochip device symbols and Macro 
subcircuit libraries, models for the 
various versions of Spice and layout 


Circuit Simulation using 
PC Workbench with Fer- 
ranti Interdesign Circuit 
Models 


databases—all provided to our cus- 
tomers free of charge. 


A continually expanding analog cell 
library. 


Another powerful feature of Macrochip 
is our continually expanding Macro cell 


FutureNet is a registered trademark of the FutureNet Corp. PSpice is a trademark of 
the MicroSim Corp. Analog Workbench and PC Workbench are trademarks of Analog 


Design Tools Inc. Mentor is a trademark of the Mentor Graphics Corp. 











library. Predesigned analog circuit func- 
tions such as op amps, comparators, 
sample and hold circuits and timers give 
you the flexibility to design hierarchic- 
ally from sub-system level to transistor 
level—whichever suits your circuit re- 
quirements. 


The power of experience. 


Ferranti Interdesign brings the ex- 
perience of over 2,500 analog integra- 
tions to meet your analog ASIC re- 
quirements. That’s more semi-custom 
analog integrations than anyone in the 
industry! 


Let Macrochip unleash the power of 
your system design today by contacting 
a local sales representative, an Authorized 


Analog Simulation using 
MSpice on Mentor with 
Ferranti Interdesign Cir- 
cuit Models 


FREE OFFER | 
_ Macrochip Demo Diskette* | 
| For a visual demonstration illustrating the 
| ease of analog semicustom using Macrochip, | 
| fill in the coupon below, and mail it to: | 
| Ferranti Interdesign Inc. | 
1500 Green Hills Road | 
| Scotts Valley, CA 95066. | 
‘Name i tsis—itis—s—s 
| oS || 
, Position 
| Company 
| Address 
) City/State/Zip : 
Country/Phone | 
| "54 “floppy disk—requires IBM PC or compatible with | 
7 EGA or better. 
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SEEKING THE ULTIMATE 
MICROCODE DEVELOPMENT SYSTEM: 





peed, support and satis- 

faction. That’s the HILEVEL 
approach to meeting your 
microcode development systems 
needs, without compromise. 


Microprogram development 
and debug is fast and easy, 
thanks to highly-productive 
software development tools com- 
bined with the most powerful 
hardware available. We back 
each system with unmatched 
service and support, and the 
longest warranty in the industry. 





e Guaranteed Access Time at 
Target Side of Pod. 


e¢ Most Powerful Logic 
Analyzer, with Exclusive 
Trace Waveform Display. 


¢ Most Advanced Macro-Meta 
Assembler in the Industry. 


e Toll-Free Applications 
Assistance. 


¢ Memory Board Exchange 
Credit. 











YOUR SEARCH IS OVER! 


And, we'll demonstrate an 
ease-of-use that invites 
comparison with any other 
system on the market. 


Avoid compromises. 
Demand the finest. Call today. 





DIAL TOLL FREE: 
1-800-HILEVEL 
In California, call 
1-800-752-5215 
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by Stan Runyon 


pplication-specific integrated circuits are a tidal 

wave about to break over the semiconductor 
industry. In fact, the takeover is coming faster now 
than most people had expected. ASICs are selling so 
fast that within three or four years they should 
constitute more than half of the $15 billion world- 
wide logic market. Because of this acceleration, the 
big semiconductor houses are going all out to estab- 
lish themselves in the surging market. At the same 
time, the semicustom houses that pioneered this 
market are looking hard for ways to hold on to what 
they’ve got. 

Along with this accelerating growth is rapidly 
broadening ASIC usage. A spreading universe of cus- 
tomers is expected to fuel exploding sales. Data- 
quest Inc., for example, predicts that in four years 
ASIC sales will nearly quadruple (see figure). Today, 
most ASICs are gate arrays sold in vast quantities to 
a small number of customers, notably computer 
makers. The new users are equipment makers capi- 
talizing on the advantages of ASICs to build unique 
performance features into their products and to get 
to market faster. The number of worldwide ASIC 
design starts will zoom up dramatically from 6,000 in 
1985 to 90,000 in 1990, predicts Technical Insights 
Inc., an Englewood, N.J., technical publishing house. 
That total includes design starts from both the sys- 
tems and equipment suppliers as well as the semi- 
conductor houses. 

Equipment suppliers are turning to ASICs even 
faster than expected because they find themselves in 
an increasingly competitive situation. Product life cy- 
cles keep shrinking, spurring the need for ever more 














The takeover is coming faster; big chip makers go all out to establish 
themselves, and semicustom houses try to hold on to what they’ve got 








rapid product turnaround. The availability of im- 
proved computer-aided engineering tools—fast, pow- 
erful computers along with impressive applications 
software—means that equipment designers need no 
longer wait for standard ICs. They not only can do it 
themselves, but they can also do a better job of 
differentiating their products from the competition. 
All this leads to accelerating equipment obsoles- 
cence, heating up product development even more. 

The ASIC market itself is changing, too, making it 
that much trickier for users, chip makers, and semi- 
custom houses alike to figure out what to do next. 
Top industry executives point out that the dominant 
ASIC market segment, gate arrays, is maturing and 
price-cutting is rampant—just as the next wave of 
ASICS is coming to market. Standard-cell-based de- 
signs are assuming new importance, and _ their 
growth rate will soon outstrip arrays. 

For that matter, it’s pretty hard to figure out 
what is and is not an ASIC, much less how to make, 
sell, or buy them. By the most common definition, 
“ASIC” means only gate arrays or standard-cell 
parts. But a fair number of people expand the defini- 
tion to include programmable logic devices in the 
ASIC camp. Others argue strongly that the PLD is not 
an ASIC, because, by definition, it is a commodity 
device that comes off the assembly line with no 
specific functions in silicon. If PLDs are included as 
ASICs, that adds another $417 million or so to the 
value of 1987 ASIC revenues, and also changes the 
lineup of players. For example, Monolithic Memories 
Inc. is a preeminent PLD supplier, with 1986 sales of 
$150 million—about half the PLD market. : 

Given the growing importance of the 

ASIC market, it’s not surprising that lead- 

ing chip houses are preparing a formidable 

market assault. They need to protect their 

ownership of the vast standard-logic and VLSI 

markets, both from foreign competition and 

from the increasingly stinging penetration of 
the pioneering semicustom houses. 

The ASIC thrusts by the major U.S. semiconduc- 

tor makers build on their strengths as standard 


logic suppliers. For example, they are trying to build 


large libraries of standard cells based around their 
existing standard lines, including their 32-bit micro- 
processors. With these broad-based product lines, 
they hope to compete in every segment of the ASIC 
market. They also hope to beat back the growing 
foreign competition in ASICs, mostly from the Japa- 
nese semiconductor houses that already are among 
the world leaders in gate arrays. 

This is the second time around for most of the 
U.S. majors. They first jumped into ASICs in the 
early 1980s, when the semicustom houses opened up 
the business. But almost without exception, they 
stumbled, fell back, and regrouped. Now companies 
such as Motorola, Intel, Texas Instruments, and Na- 
tional are solidly back in ASICs with new strategies 
for success. 

However, executives at the semicustom houses be- 
lieve that the majors will never take over in ASICs 
because they can’t provide the kind of services that 
their customers will need. The startup ASIC outfits of 
the early 1980s, LSI Logic Corp. and VLSI Technol- 
ogy Inc., to name two, were organized expressly to 
pursue the semicustom business, mainly gate arrays 
and standard cells. They were the innovators and 
provided the vital software tools necessary to carve 
functional designs in silicon. The cornerstone of the 
newcomers’ approach was twin design bombshells: 
the ability to emulate virtually any logic device and 
to integrate entire systems within one or just a few 
chips. 

But their real strength came from building cus- 
tomer relationships. Not having a standard catalog 
of off-the-shelf functions like those from the major 
Ic houses, the semicustom intruders broke new 
ground—they worked closely with customers to de- 
fine, design, and supply working silicon. Working so 
closely amounts to handholding—it makes the cus- 
tomer feel that he has selected a stable semiconduc- 
tor vendor with the right technology and fast turn- 
around of reliable parts. 

This, say the major semiconductor suppliers—who 
have yet to make a big dent in ASICs—is something 
they now understand after several false starts into 
Asics. They say they will bring a barrage of technol- 
ogy to the fray, and match prototype turnaround 
times and production runs more closely to custom- 
ers’ needs; they will provide design training and help 
with the systems implementation, too. 

Even if the established semicustom houses are 
skeptical about the latest efforts of the big chip 
firms, they are not taking any chances. They are 
seeking haven in niche markets or moving up in 
technology, toward gate arrays with 200,000 gates or 
ones with on-board memory or programmable logic; 
or they are unwrapping new ASIC alternatives sport- 
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ing new terminologies: semistandard, value-added se- 
micustom, or customizable standard ICs. The idea 
here is to leverage ASIC technology into the VLSI 
arena and to tailor or customize chips to greater 
degrees of functional specificity. 

Of course, the major semiconductor houses can try 
to make their chips easier to customize more fully, 
too. But they are likely to take a different route—by 
way of PLDs or gate arrays, or by incorporating 
customer-alterable sections into standard products, 
through mask-programmable circuits or compiled 
cells. 

The following special issue discusses the mega- 
trends in the ASIC market. The first article concen- 
trates on the expanding role and general strategies 
of the major semiconductor companies. Then, an 
eight-page profile section delineates the individual 
plans and strategies of five major contenders: Motor- 
ola, Intel, Texas Instruments, National Semiconduc- 
tor, and Fujitsu. These five, say many observers, are 
the companies most likely to succeed in ASICs. Then 
another article delves into the responses of the origi- 
nal ASIC startups and briefly discusses the plans of 
an entirely new breed of ASIC contenders—systems 
companies that are trying to turn in-house ASIC capa- 
bilities into successful commercial ventures. Some 
side issues covered in the reports include CAE tools, 
ASIC testing, and what users feel about ASICs. Final- 
ly, a pair of Technology to Watch articles introduces 
two fresh ASIC offerings that aptly illustrate some of 
the big players’ significant moves into ASICs: the 
largest bicMOS gate array, from Fujitsu, and a stan- 
dard-cell microcontroller, from Motorola. 
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ASIC. 
CSIC by Larry Waller 
ASIC 


he major semiconductor vendor that ignores 

ASICs is courting oblivion. ASICs are eating into 
the multibillion-dollar standard-logic market that un- 
til now has belonged to the big chip houses, and they 
are beginning to threaten the more lucrative high- 
end market for bigger chips and microprocessors. 
The question is not if the major semiconductor play- 
ers will become ASIC houses, but how they will go 
about it—and whether they will succeed. 

The first half of the question is easier to answer 
than the second. The major chip companies are pur- 
suing strategies as varied as the companies them- 
selves, but their plans have some traits in common. 
The big guys are all trying to build larger libraries 
of standard cells, including the all-important 32-bit 
microprocessors. They hope to offer broad-based 
product lines that compete in every segment of the 
ASIC market. To a large extent, they are counting on 
Sheer size to give them an edge—the size of their 
investment in ASIC projects, the breadth of their var- 
ied manufacturing capacities, and the magnitude of 
the services they can offer. Most of them are scram- 
bling to extend their ASIC capabilities still further 
through networks of strategic alliances, not only 
with other suppliers but with their customers. Each 
company is trying to accommodate the changing na- 
ture of the market; each is learning how to appeal to 
ASIC users. 
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They’re optimistic as they go all out now to make it big, but doubts 
remain; those that fail could be shut out of half the logic market 





But the second half of the question is the subject 
of considerable debate. The major semiconductor 
companies, of course, think they’re going to succeed. 
Industry observers, however, cite previous ASIC ef- 
forts by the major companies, dating back to the 
early 1980s, that fell apart. They point out that seri- 
ous obstacles still confront the big chip houses. 
Chief among these is one of the factors the chip 
makers are counting on—their size. Big companies 
are slow-moving and inflexible, many analysts say, 
making them ill-suited to providing the close atten- 
tion that ASIC customers demand. The major compa- 
nies also face problems in trying to field broad-based 
product lines in a volatile market. And they must 
reconcile their budding ASIC businesses with estab- 
lished standard-parts operations—they have to fig- 
ure out how to avoid competing with themselves. 

They have plenty of competition elsewhere to con- 
tend with. The semicustom houses that have latched 
onto the U.S. ASIC business aren’t giving up without 
a fight (see p. 73). Overseas, the Japanese semicon- 
ductor companies are already counted among the 
world leaders in ASICs, largely in gate arrays, as 
measured by the dollar volume of sales (see chart, 
below). European companies are coming up fast, 
mostly by concentrating on the high end, on systems 
on one or just a few chips. 

The pace of activity among the many ASIC players is 
| picking up speed because it 
is becoming increasingly 
clear just how high the 
stakes are. Both Integrated 
Circuit Engineering Corp., 
Scottsdale, Ariz., and Data- 
quest Inc., San Jose, Calif., 
predict that half of the 
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$15.5 billion logic market in 
1991 will belong to ASICs, 
up from 32% in 1986. Data- 





quest says 1987 will be a 
watershed year, marking 
the point at which more 
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gates will be shipped in ar- 
ray form than in standard- 
logic form. 








SILICON SYSTEMS 


At the same time, an- 
other factor is working to 
shrink shipments of stan- 
dard logic: higher levels 
of integration. Gate 
counts per device keep 
growing, says Dean A. 
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Winkelmann, an ASIC watcher for ICcEK—going from a 
maximum of 10,000 gates in 1984 up to 50,000 in 
1986. “These higher gate-count devices permit origi- 
nal-equipment manufacturers to use fewer units to 
accomplish the same tasks,” he says, and that, of 
course, means chip houses sell fewer units, too. 

So excelling in the ASIC market is nothing less than 
“a survival issue,” says Kenneth G. Wolf, until recent- 
ly the ASIC general manager at Motorola Inc., in 
charge of establishing the separate division Motorola 
has set up for ASICs (see p. 65). Lending urgency to 
the effort is the sense that no one has much time left 
to get into the market. “The clock is running,” says 
Tom Miller, director of strategic marketing and busi- 
ness at Fairchild Semiconductor Corp. “By the end of 
next year, there will be many changes.” 

Right now, industry watchers are most interested 
in Intel, Motorola, and Texas Instruments. All of 
them are spending millions of dollars and untold 
man-hours to establish ASIC operations. 

Both Intel and Motorola believe ASICs must make 
up about a third of their total semiconductor sales 
by the early 1990s. This figure represents a consen- 
sus culled from major forecasts, says Jack C. Car- 
sten, the senior corporate vice president assigned 
two years ago to get Intel Corp.’s act together. 
“Some forecasts project ASICs taking over up to 60% 
of all logic. Some say lower than one third,” he says. 
“We think that latter figure makes sense.” 

The magnitude of the big chip makers’ investments 
underscores their determination—Intel, for example, 
has already shelled out $75 million (see p. 66) to carve 
out a chunk of the ASIC market. New organizations 
and product lines are in place. Nearly all the big guns 
have stepped up efforts in CMOS gate arrays, as they 
try to challenge LSI Logic Corp.’s No. 1 position. (Such 
houses as Motorola and Fairchild have been leaders 
for years in bipolar arrays.) And there’s a surge of 
activity in the newest type ASIC to hit the market—the 
proprietary cell-based ICs, 
especially microprocessors 
and microcontrollers. 

Most of the large com- 
panies started exploring 
ASICs early in this decade, 
although several of those 
first projects went no- 
where. The latest efforts 
generally began about 
1985, and since then they 
have evolved, often by a 
painful process of trial 
and error, into the current 
strategies. 

Now both Intel and Mo- 
torola have offerings in> 
the three major ASIC seg- 
ments: programmable log- 
ic (which is not universally 
regarded as application- 
specific); arrays; and the 
new proprietary cell-based 
Ics. With the wide-rang- 





U.S. FIRMS DOMINATE THE STANDARD-CELL MARKET 


ing agreement signed by Intel and TI in July, TI will 
get access to the Intel processor cells, filling in miss- 
ing key parts of its lmeup (see p. 68). 

As they worked out their strategies, the compa- 
nies found themselves adjusting to changes in the 
market they were preparing to assault. The leading 
semicustom market segment, gate arrays, is already 
showing signs of maturing. Heightened competition 
is driving the price per gate to such low levels—as 
little as $0.001 per gate last year for the most popu- 
lar 2,000-gate CMOS chip—that profits are tough to 
come by. Libraries of standard cells look like the 
coming high-growth segment. Preeminent among 
these are new proprietary microprocessors and mi- 
crocontrollers in a core-cell format, which can readily 
be integrated on-chip with key peripherals. 

The shift could provide a major opportunity for 
the major companies. Gate arrays are where they’re 
struggling hardest (see chart, left). In standard cells, 
the No. 1 and No. 2 suppliers this year are expected 
to be large companies—TI and the GE/RCA Solid 
State Division in Somerville, N. J.—although most of 
the other top 10 are semicustom companies or sys- 
tem houses (see chart, below). More important, the 
major companies have an edge here—they lead in 
microprocessors. “I think we’re going to see a shift 
to the big guys,” says William Groves, technology 
vice president at In-Stat Inc., the Scottsdale, Ariz., 
market researchers. 

As expected, microprocessor leaders Intel and Mo- 
torola are at the head of the pack here. Their proven 
operating and application software, along with the 
vast numbers of users, should guarantee them a fast 
takeoff in core-cell offerings. 

One of the first such products off the drawing 
boards was Intel’s: the company early this year in- 
troduced its first core cell, the UC51 version of its 
popular 80C51 microcontroller. The product was an 
immediate hit with users—a graphic illustration of 
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the power of proprietary technology. Motorola’s 
comparable MC68HC05 one-chip microprocessor in 
cell format is now coming to market and evoking 
similar interest (see p. 80). 

These proprietary architectures are important com- 
ponents of the strategy being followed by most of the 
major U.S. houses, but they’re not the whole story. In 
varying degree, the big companies are trying to strike 
a balance among all the ASIC categories—standard 
cells, arrays, and programmable logic. 

One way they’re doing that is through strategic 
alliances. For example, two of the top three stan- 
dard-cell  suppliers—GE/RCA Solid: State and VLSI 
Technology Ine. in San Jose, Calif—are now sharing 
gate-array technology. They announced in late July 
that GE/RCA will act as a second source for VLSI 
Technology’s VGT 10 CMOS gate arrays. Starting 
next year, it will also offer VLSI Technology’s VGT 
100 series, with up to 67,000 gates. 

One important reason the big companies want 
broad product lines is to appeal to as many different 
ASIC users as possible. That’s no small task, since 
exactly what those users want is open to question. 


The experience of both Motorola and TI, and a for- 
mal survey by Intel of user needs, challenge the 
conventional wisdom. Specifically, they challenge the 
notion that prospective buyers always put the latest 
technology and high density at the top of their shop- 
ping lists. Nor is low development cost a prime con- 
sideration. “To the contrary, customers will sacrifice 
higher complexity for timely delivery of a reliable 
product,” says James A. Norling, vice president and 
general manager of Motorola’s Semiconductor Prod- 
ucts Sector, Phoenix, Ariz. H. Wayne Spence, vice 
president of TI and the head of its ASIC division in 
Dallas, says it a bit differently: “Number one is 
manufacturing capabilities and the ability to deliver 
a quality product on the day promised.” 

Intel’s study buttresses this view. It shows that 
65% of users believe getting a working prototype on 
the first pass is the most important criterion (see 
chart, next page). Quick turnaround (now about four 
weeks without paying a premium) is a close second, 
followed by high performance at 49%. Low develop- 
ment cost is less important; only 28% list it as a high 
priority. 





Syst Neciunses iremaciey are em- 


bracing ASICs. Their love affair, in 
part, has driven systems companies to 


abandon standard chips for ASIC parts. 


They are especially committed to gate 


arrays right now—CMOS, emitter-cou- 


| pled logic, and even some relatively 


high-density gallium arsenide arrays. 
“Gate arrays are the wave of the pre- 
sent,’ says Len Schar, vice president of 
development for Elxsi, a San Jose, 
Calif., minisupercomputer maker. “We 
use gate arrays heavily, and we will 
continue to use a lot of them far into 
the future.” 

Like all ASICs, gate arrays shorten 


_ the time to market for new products, 

| improve performance and reliability 
| by putting more functions on-chip, 
and reduce the number of boards in a 
_ system. System makers prefer arrays 


because they have had more experi- 


ence with them than with standard- 
cell ASICs, and because more design 


| tools are available for them. 
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_ Without ASICs, some new computers 


could not have been built in the time 
required or at the price-performance 
levels they achieved. One example is 


the Cl family of minisupercomputers 
by Convex Computer Corp. in Richard- 
son, Texas. The Cl is built around 
VLSI CMOS gate arrays that at first 
had 8,000 gates and now have 20,000. 
Another example is the recently in- 
troduced Sun-4/260 super work sta- 
tion. Sun Microsystems Inc. designers 


_ SYSTEM DESIGNERS’ GROWING LOVE AFFAIR WITH ASICs" 


chose VLSI CMOS gate arrays to im- 
says Bill Ward, vice president: of de- 


plement the first version of the re- 


duced-instruction-set central processor 


and the floating-point coprocessor for 
the Sun-4. “Very simply, the choice of 
gate-array ASICs was dictated by 
wanting to be first with a very-high- 
performance RISC work station,” says 
Arun Taneja, product marketing man- 
ager for high-end systems at the 


Mountain View, Calif., maker of work 


stations and network systems. | 

Systems designers also like the in- 
creasing number of _ gate-array 
sources, aS well as the upward trend 
in densities and speeds and the down- 
ward trend in prices. But however 
much designers love arrays, one issue 
bothers them. They would like to see 
some standardization of interfaces 
and design tools. “If you use three 
ASIC vendors, you need three differ- 
ent sets of design tools for three dif- 
ferent interfaces,” says Steve Wal- 
lach, Convex Computer’s vice presi- 
dent of technology. — 

But because of the lack of standard- 


ization, designers usually stick with a 


single ASIC vendor. That places some 
limitations on their design, cost, and 
time-to-market flexibility. 

Although working with a single 
vendor may prevent shopping around 
for the lowest possible price for each 
type and size of gate array, one com- 
pany, at least, sees a tradeoff. “We 
tend to just focus on one gate array 


_pricing, 





vendor at a time for a given design,” 


velopment at Gould Ine.’s Computer — 
Systems Division, another maker of 
minisupercomputers. “There are two 
main reasons for this focus. One is 
that each gate array requires differ- 
ent tools and interfaces. The other is 
that going to multiple vendors re- 
duces the volume from any one of 
them, which means less leverage on 
says” Ward, whose develop- 
ment group is in ‘San Diego, Calif. 
Given the tendency to stick with just 
one vendor, says Dave Rodgers, vice 


president of engineering at Sequent 


Computer Systems in Beaverton, Ore., 
“a key limiter or, on the other side, a 
predictor of success for ASIC vendors 
is the accessibility of their design tools 
by the customer. Most successful ASIC 
vendors are those with easy-to-use, ac- 
cessible tools. An obvious example is 
LSI Logic. We also believe that Intel 
has very powerful tools, but it’s not 
clear how easy to use they will be by 
people outside Intel.” — 

An ASIC trend that several system 
designers view as very important is 
the combination of random-access 
memory cells with logic gates on ECL 
gate arrays. For the performance ley- 
els the high-end systems builders are 


reaching for today, “we need local 


RAMs on the chips with the [logic] 


_gates—most importantly for register 


files,” says Ward. - Tom Manuel 
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National Semiconductor is taking. a more direct 
route toward finding out what its users want—it’s 
making allies out of its customers. In 1986, it signed 
a deal with Xerox Corp., whereby National gets a 
significant part of Xerox’s business and in return 
grants Xerox the right to produce a percentage of 
National designs (see p. 70). The two also work close- 
ly to define and design new cells for the CMOS li- 
brary, even sharing confidential product plans. 

With strategies in place and product lines readied, 
the big companies believe they’re ready to make 
their move. They also believe they’ve got some built- 
in advantages as they do. TI’s Spence lists them: 
better capability for developing new technology; a 
standard product base to drive complex functions 
into products; designers who fit these products into 
systems; and, in particular, plenty of manufacturing 
lines. The breadth of these fab lines could give the 
big manufacturers an edge over the smaller semicus- 
tom houses. “The market previously has 
been divided among many vendors of partial 
solutions,’ says Intel’s Carsten. “But the 
major opportunities exist for a broad-based 
supplier with products and expertise in stan- 
dard components, as well as all major tech- 
nologies.” | : 

Besides manufacturing capability, the big compa- 
nies believe they can offer better service, including 
field sales and design centers. Contrary to those who 
wonder if a large chip house can attend to an ASIC 
user’s needs, TI’s Spence argues that “we may be 
slow, but we’ve got very large, well-trained, field- 
support organizations. As we come up to speed, that 
will be a big leverage in the marketplace.” 

However, industry watchers with vantage points 
above the ASIC battle aren’t sure all that optimism is 
justified. They are still skeptical because of the mis- 
steps the big U.S. firms made in the early 1980s, for 
one thing. These observers still think large, inflexi- 
ble organizations can’t provide customized service 
along with the customized parts, for another. And 
they point out there are problems with various as- 
pects of the strategies the major companies are cur- 
rently pursuing. 

For example, balancing product lines among all 
ASIC categories is easier said than done—it’s 


least one major manufacturer agrees: 


tial liability into an asset by giving users a choice. 
“We are trying to offer them the alternative of hav- 
ing the same function in an ASIC as opposed to a 
standard product,” Horne says. That way, the user 
can “further integrate his design without having to 
change the software or the size of the hardware.” 
A potentially more serious problem for all the big 
companies is that the important standard-cell librar- 
ies so far can’t compare to those assembled by the 
leading semicustom firms. VLSI Technology Inc., for 
example, has some 400 cells at the LSI level already 
in its library, one consultant estimates. The T1-Intel 
libraries combined have only about half that number, 
discounting duplication, the consultant says. In gen- 
eral, the semicustom outfits also have pushed cell 
complexity far ahead of their larger competitors. 
But besides the obstacles they must overcome sim- 
ply to establish themselves as competitive ASIC ven- 
dors, all of the major U.S. chip houses face the 


Besides the obstacles U.S. chip makers face simply 
to establish themselves as strong ASIC competitors, 
they must also confront a strong Japanese presence 





formidable threat of the Japanese. Fujitsu, NEC, and 
Toshiba already are among world leaders in ASIC 
sales for 1986, according to ICE. It must be discon- 
certing for the U.S. to realize those companies got 
to be leaders by taking an approach diametrically 
opposed to the strategy of most of the U.S. compa- 
nies. In Japan, ASIC operations are working smoothly 
within the structure of the parent chip company, not 
segregated from the mainstream business as are 
most U.S. ASIC projects. 

However, the Japanese approach is not foolproof, 
to judge by Fujitsu Ltd. Although it leads the world 
in ASIC sales, few of its products are visible overseas 
(see p. 71). This is because Fujitsu sells mostly to a 
few large firms in the U.S., including the Amdahl 
Corp., in which it has a 47% interest. Also, Fujitsu 
owes much of its success to an early start—it began 
selling TTL arrays as early as 1977. It has mounted 
an effort to expand its business with improved array 
lines, five U.S. design centers, and an assembly op- 





hard to field winners in each category. At |WHAT'S IMPORTANT TO ASIC USERS — 


“We're all looking for that path through the 
tulips,” says Fairchild’s Miller. The difficulty 
is “having to find some significant value- 
added products while playing catch-up in the 
face of tremendous competition.” Fairchild 
has reacted successfully by pushing its line 
of 2-um CMOS arrays, whose 0.o-to-l-ns gate 
speeds give them the performance of 1.25- 
um-level devices, Miller says. 

Then there’s the tricky balancing act of 
positioning ASICs against standard-logic 
parts, which can be like robbing Peter to pay 
Paul for the big houses trying to protect an 
existing market. National Semiconductor 
meets this threat head-on, turning a poten- 
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eration in San Diego. But analysts say Fujitsu is 
losing ground to NEC Corp. and Toshiba Corp. as its 
growth slows, albeit from a wider base. 

NEC is pushing its overseas operations because 
growth rates are higher abroad than in its domestic 
market. Foreign sales could amount to 20% of its 
~- ASIC business this year, says Kodo Kimura, manager 
of the Customized LSI Department, Application-Spe- 
cific LSI Products Division, Kawasaki. NEC has eight 
design centers in Europe and four in the U.S., with 
three more ready to come on line in the U.S. De- 
signs can be done on most work stations, then sent 
to Japan by satellite network for processing. NEC’s 
ASIC products include arrays and standard cells in 
many processes (see p. 82), but mainly in CMOS. 

Toshiba has benefited greatly from its role as a 
gate-array manufacturer for LSI Logic, although it has 
not been a supplier to that company since mid-1986. 
Not only are its computer-aided design tools ahead of 
Japanese competition because of the LSI Logic associa- 
tion, sources say, but designs formerly supplied to LSI 
Logic are now becoming standard Toshiba offerings. 

The Japanese are not the only foreign competition 
facing U.S. chip houses. European companies are 
working hard to field their own ASIC product lines. 
European manufacturers have lagged behind the 
U.S. and Japan in both production and use of 
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Asics—Kurt Friedl, product manager for semicus- 
tom ICs at West Germany’s Siemens AG, pegs Eu- 
rope’s ASIC consumption at only 10% to 15% of the 
world market. But awareness is picking up, accord- 
ing to both Friedl and his counterpart at the Dutch 
giant Philips, Tom Keve, manager of the business 
unit, and so are both companies’ ASIC efforts. 

Philips got an earlier start in the business than 
Siemens, with designs for in-house use in 1974, using 
standard cells and MOS silicon-gate technology. Its 
present commercial effort is led by the SystemCell 
line of CMOS standard cells. Siemens started working 
on ASICs in the early 1980s. 

Both companies have design centers throughout Eu- 
rope, and Siemens is building a semicustom unit in 
Santa Clara, Calif. Siemens’ activities are limited to 
bipolar types, but it is building a CMOS capability. 

Playing a central part in both companies’ strate- 
gies are alliances with other firms. Philips has 
worked with TI since 1984, in a deal expanded last 
year to include European Silicon Structures. Siemens 
has formed an alliance with Toshiba and GE. 

Both Fried] and Keve agree that big companies 
will be the winners in ASICs. “Only they can afford 
to invest heavily in CAD systems and other equip- 
ment needed to make devices of higher and higher 
complexity,’ Friedl says. L 
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ASIC 


f any doubts still linger about 

the challenges posed by ASICs 
for the major chip makers, consid- 
er the changes they have forced 
at Motorola Inc. during the past 
two years. In 1985, Motorola’s 
management came to a painful de- 
cision, made even tougher by a 
business downturn: a semicustom 
business cannot be built within a 
company framework geared to 
standard products. 

So late last year, Motorola 
pulled its ASIC operations together 
in a single division, set up as a 
separate entity in Chandler, Ariz., 


some 25 miles south of the Semi-. 


conductor Products Sector’s Phoe- 
nix headquarters. Now in place 


FORMER ROLE. The masked man is Kenneth 
G. Wolf, the former general manager of Mo- 
torola’s ASIC division. His departure could 
mean trouble for the fledgling operation. 


Moving its semicustom products out of a standard-products business 
to an independent unit is far more difficult than the firm had expected 


are the needed ASIC elements: a 
quick-turnaround front-end fabri- 
cation line; dedicated sales and 
service staffs; new computer-aid- 
ed-design tools. But spinning them 
smoothly out of an entrenched or- 
ganization has proved to be far 
more difficult than anyone 
expected. 

“Breaking something away is 
hard to do,” observes James Nor- 
ling, the Semiconductor Sector’s 
general manager. The toughest 
task of all, he says, is “dealing 
with the problem all big compa- 
nies have [going into ASICs}— 
minds imbued with the standard- 
parts orientation.” Reeducating 
semiconductor people with big- 
company backgrounds to perform 
effectively in a business that de- 
pends on heightened levels of cus- 
tomer service remains a daunting 
job, Norling admits. 

But the steady inroads that 
ASICs are making into bread-and- 
butter, standard-logic markets 
mean that changing the corporate 
culture is imperative. “Success in 
ASICS is a survival issue,” says 
Kenneth G. Wolf, who until last 
month was general manager of Mo- 
torola’s ASIC division [Electronics, 
July 23, 1987, p. 32]. “We cannot be 
a major player without it.” 

Wolf’s resignation, in fact, has 
industry watchers wondering 
about Motorola’s ASIC strategy. A 
highly regarded executive with an 
entrepreneurial fiair rarely found 
inside Motorola, Wolf left to head 
a Silicon Valley startup. The tim- 
ing of his departure indicates to 
financial analysts that Motorola 
corporate officials are not satis- 
fied with the slow pace of ASIC 
sales so far, and are increasing 
pressure for performance. The an- 
alysts tend to think that it 1s criti- 
eal for Motorola to name quickly a 
successor cast from the same 
mold as Wolf. 

The reason is that last year, 
ASIC revenues amounted to about 
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$89 million, less than 5% of Motor- 
ola’s total semiconductor sales, ac- 


cording to Integrated Circuit En- 


gineering Corp., a Scottsdale, 
Ariz., consulting firm. Although 
its ASIC sales place Motorola 


-among the top 10 ASIC suppliers in 


the world, they largely result 
from sales of only one line, the 
established bipolar Macrocell gate 
arrays, to computer makers. 

To broaden its sales, Motorola 
went to centralization in Chandler, 
in part to solve problems stem- 
ming from Motorola Semiconduc- 
tor’s widely spread manufacturing 
operations. Microprocessors and 
MOS technology are centered in 
Austin, Texas; other operations 
are scattered throughout the 
sprawling Phoenix area. That’s 
not a problem with standard 
parts, but ASIC customers want 
fast turnaround, “‘and the logistics 
were killing us,’ says Wolf. 

The decision to bring all ASIC 
operations under one roof was the 
first step in solving the problem. 
Then the ASIC team went further, 
rethinking all phases of device 
sales, design, and production. 
Most of the recommended 
changes are now in place or being 
made; the result is that the Chan- 
dler setup bears little resemblance 
to a conventional Motorola semi- 


la, Intel, Texas Instru- 
ional, and Fujitsu—are 








conductor operation. For 
openers, the revered 
economies of manufac- 
turing scale—standard 
designs crafted for high 
volumes—do not apply. 

Instead, the emphasis 
is on front-end fabrica- 
tion with a flexibility tai- 
lored for a changeable 
mix of small lot sizes 
and fast cycle times. “In 
prototyping ASICs, one 
wafer is the ideal lot 
size,’ says Wolf. ‘And 
for production, 10,000 
chips is a large order.” 
When the choice is be- 
tween volume and flexi- 
bility, “smaller is better,” he adds. 

The flow chart tracing a chip’s 
trip from post-fabrication through 
shipment also has undergone radi- 
cal surgery. “We analyzed the 
flow and threw out the manual,” 
says Wolf. The result is travel dis- 
tance reduced from 1.5 miles to 
900 ft, and cycle time cut from 28 
to 3.6 days, excluding burn-in. In 
the process, all chip assembly and 
test operations have been reduced 
to eight jobs, all of which every 
worker can perform, in an area 
that allows all tasks to be in sight. 

Company strategy calls for at- 
taining balance by adding CMOS 
arrays, Standard cells, and, most 
important, microprocessor-based 
core cells built on the firm’s high- 
ly successful proprietary technol- 
ogy. The goal, when the operation 
hits top speed in three years, is 
for a third of all semiconductor 
sales to be in semicustom work. 

To that end, Motorola since 
1985 has poured more money into 
ASICs than any other operation of 
the Semiconductor Sector, accord- 
ing to Wolf. In his view, the 
thorniest challenge is “to crack 
the CMOS nut in 1987-88.” By its 
own admission, Motorola lags in 
CMOS process technology. 

The company seems to be mak- 
ing some progress in CMOS, 
though the going is tough as the 
firm scurries to make up for a 
late start. Its CMOS gate arrays 
have moved up the density ladder, 
to 8,500 equivalent gates at the 2- 
um level. 

Further along is the core-cell- 
microprocessor effort. The compa- 


PUTTING IT TOGETHER. Motorola has achieved in the lab 
up to 10,000 gates with its new biCMOS arrays. 





ny has just introduced its first 
such product, the top-of-the-line 
standard-cell core of a popular 
stand-alone microprocessor chip, 
the MC68HC05 (see p.80). The 
next cell core, due next year, is 
the 68HC11, the microcontroller 
with an array of electrically eras- 
able programmable memory that 
currently is in such demand that 
its supply is limited. 

For other standard-cell func- 
tions, Motorola continues to ex- 
pand its library in concert with 
NCR Corp., with whom it has 
worked since mid-1985 under a 
joint development and technology- 
exchange pact. However, contrary 
to industry perception, NCR has lit- 
tle direct impact on Motorola’s 





ike archrival Motorola Inc., In- 

tel Corp. got off to a faltering 
start with ASICs. It, too, had to 
shut down its initial ASIC opera- 
tion in late 1985, rethink the issue, 
and start all over again. And the 
Santa Clara, Calif., giant came to 
the same conclusion as its Phoe- 
nix counterpart: ASICs should be 
produced in their own facility, sep- 
arate from standard parts. 

Early last year, Intel’s self-con- 
tained ASIC Components operation 
was established, and it now ap- 
pears to be gathering steam. 
“We're getting the first onslaught 
of design wins, and recurring or- 





AFTER FALTERING START, 
INTEL PICKS UP STEAM 


proprietary-cell development, re- 
ports John Carey, Motorola’s ASIC 
merchandising manager. Rather, 
each firm’s specialties are brought 
to bear by dividing design and re- 
search chores, a process that ex- 
ploits strengths such as: Motoro- 
la’s prototype-testing capabilities 
and NCR’s_ software-simulation 
tools. 

In gate arrays, Motorola’s strat- 
egy is to continually upgrade the 
Macrocell bipolar line by moving 
to higher densities, while gaining 
credibility as a CMOS supplier. 
With its new biCMOS arrays, which 
combine the two processes, Motor- 
ola has achieved lab versions of 
chips with densities of up _ to 
10,000 equivalent gates. 

The phase-in this year of Mosaic 
III 1-um technology, which up- 
grades the 2-um Mosaic II process 
in use since 1982, maintains Motor- 
ola’s leading-edge role in bipolar 
technology. Mosaic III can now 
produce emitter-coupled-logic Ma- 
crocells with 10,000-gate densities, 
and devices with 40,000 equivalent 
gates perhaps next year, says 
Carey. Also, the division has em- 
ployed its semicustom techniques 
to spur development of the new 
Eclips (ECL in picoseconds) family 
of standard ECL logic—an example 
of ASIC work that feeds back into 
Motorola standard lines. The fam- 
ily boasts 500-ps gate delays and 
600-MHz speed. -Larry Waller 





ders,” says Intel president An- 
drew 8S. Grove, who has staked 
$75 million and considerable cor- 
porate prestige on the venture. 

Grove’s charter to senior vice 
president Jack C. Carsten, the ar- 
chitect of the ASIC unit and the 
man who runs it, was “to rethink 
the problem and begin anew with 
a clean slate, as an independent 
business, almost like a startup,” 
Carsten recalls. He could pick 
from Intel products and_ re- 
sources, and go outside to fill in 
the blanks. 

Both men are upbeat about how 
well the resulting scheme is work- 


hee 
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CARSTEN: His bosses at Intel told him to 
“rethink the ASIC problem and begin anew 
with a clean slate, as an independent busi- 
ness, almost like a startup.” 


ing. Although Intel does not dis- 
close ASIC revenues, financial ana- 
lysts believe they could reach $25 
million to $30 million this year, a 
sharp increase from less than $10 
million in 1986. But the real take- 
off will occur in 1988, when sales 
of $75 million to $90 million are 
predicted. Grove is even more op- 
timistic: he says ASIC operations 
could be in the black in 1988. 

Moreover, ASIC Components has 
just introduced its first power- 
house standard ASIC part: dubbed 
the UC51, it is a version of the 
best-selling 8-bit 80C51 microcon- 
troller, with most of its peripher- 
als, in the core-cell format most 
useful for fast-turnaround semi- 
custom work. Creating such 
parts—which are based on the 
company’s muscular microproces- 
sor line, and which can be infinite- 
ly varied to customer require- 
ments—is Intel’s bedrock ASIC 
strategy. 

In addition, the company on 
July 7 signed a sweeping ASIC 
pact with Texas Instruments Inc. 
[Electronics, July 238, 1987, p. 32]. 
The joint approach in CMOS de- 
vices by two of the largest U.S. 
chip houses should speed stan- 
dardization, which figures to help 
the biggest suppliers—like Intel. 

Indeed, Intel sets great store on 
being a broad-based ASIC supplier, 
spanning the major product tech- 
nologies. Besides the obvious rev- 
enue potential inherent in size, the 
wide range of choices also makes 


scribe Intel. 





sense strategically. In- 
tel sees the now-frag- 
mented ASIC market- 
place moving toward 
fewer players. 

So demand may best 
be served by a supplier 
that has not only the 
widest selection of 
products, but compati- 
bility with numerous 
standard design tools. 
That happens to de- 


Separating the ASIC 
effort from  standard- 
product divisions was a 
radical departure for 
highly integrated Intel, 
and to make sure it 
worked, the ASIC team 
was handpicked from 
top to bottom—from management 
through design, sales, service, and 
manufacturing personnel. Accord- 
ing to Carsten, the split was the 
only way to adapt to the nature of 
ASICs, “which is, passionately, a 
service business.” 

As a result, the ASIC group “be- 
comes part of the customer’s criti- 
cal path,” says Jeffrey Katz, di- 
rector of marketing and design 
center operations. Because the 
parts are unique and Intel is the 
sole source, company engineers 
consult closely with the customer 
all the way through 


product develop- 
ment. With standard 
products, the rela- 


tionship usually ends 
with delivery of de- 
vices. ‘“‘We have put special capa- 
bilities in place and go to great 
lengths to reduce waiting time,” 
Katz says. 

Building an ASIC_ strategy 
around its popular microproces- 
sors came naturally to Intel. In 
fact, Carsten considers the proces- 
sors “one of our unfair advan- 
tages—and our Intel birthright.” 
But turning them into ASICS was 
a stumbling block in the abortive 
1982-84 attempt. When Grove con- 
cluded nearly two years ago that 
ASICs could not be intertwined 
with standard parts, he says, “I 
sent Carsten out to see what the 
[ASIC] business is about. What we 
were trying to do can’t be done in 
an established [company] architec- 





POWERHOUSE. Intel’s first standard ASIC part is the UC51, 
a version of the best-selling 8-bit 80C51 microcontroller. 


ture.” Carsten says Intel learned 
that, in part, from a very good 
teacher—IBM Corp. 

In October 1986, Intel forged a 
deal with IBM permitting use of 
IBM’s time-proven computer-aided- 
design tools and gate-array cell 
designs. “We’re fortunate in hav- 
ing them as partners, because IBM 
is the granddaddy of the ASIC 
business,” says Carsten. IBM has 
used its semicustom development 
tools successfully on more than 
15,000 internal designs since 1980, 
and employed the arrays on its 


Intel’s ASIC revenues could triple 
this year to $25 million or more, but 
the real spurt may come in 1988 
Se Ae a I EO SE Ee eas 


products for a decade. Part of the 
advice from Big Blue was to pro- 
ceed with caution, Carsten says, 
taking products outside to custom- 
ers only when all elements are 
firmly in place. 

Intel has heeded the message: 
an example is the 1.5-um CMOS 
process offered for all Intel ASIC 
devices. It is well proven, and no 
other big U.S. company is using 
one like it for its semicustom 
products, Carsten says. And al- 
though some l-um CMOS lines are 
already running at Intel, Carsten 
says the company will “wait until 
the process settles down,” and of- 
fer it next year in ASICs. 

Intel is bringing its ASIC philos- 
ophy to bear on a wide range of 
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products at whose center are the 
cell-based ASICs, like tae UC51 mi- 
crocontroller. These will be fully 
characterized cells providing logic, 
memory, input/output, and special 
functions. The UC51, for example, 
integrates about 2,000 gates of 
user-defined control logic and 8 
Kbits of programmable read-only 
memory. The Intel Integrated De- 
sign Environment Library runs on 
several industry-standard CAD 
platforms, including those from 








IBM, Digital Equipment, Daisy 
Systems, and Mentor Graphics. 
The gate-array offerings in- 
clude two families, ranging in 
complexity from about 2,500 to 


19,000 equivalent gates. At the 


lower end of the complexity spec- 
trum are Intel’s programmable 
logic devices, consisting of six 
erasable PLDs with densities of 
300 to 1,800 equivalent gates. 
Interestingly enough, the newly 
separated ASIC division is generat- 


TI GAINS BY BUILDING ASICs ON ALL LINES 





ing substantial business internally 
from standard-product operations, 
which often cannot turn a new de- 
sign into finished silicon fast 
enough to meet a customer’s de- 
mand. The ASIC prototyping setup 
can perform the turnaround cycle 
in four months, from mask mak- 
ing to final testing. Intel’s term 
for this process is application-spe- 
cific standard products, and its de- 
signs go into the ASIC cell bank. 

—Larry Waller 





It takes the opposite tack to Motorola and Intel: it also targets 3 separate ASIC businesses 





n rebounding from its own ini- 

tial ASIC debacle, Texas Instru- 
ments Inc. is following a route 
markedly different from that tak- 
en by Motorola and Intel. While 
these two big producers decided 
they couldn't make ASICs in the 
same fabs that turn out their com- 
modity parts and so set their ASIC 
manufacturing operations apart, 
TI instead augmented its standard 
lines to accommodate the fast 
turnaround that semicustom work 
demands. Now all the Dallas com- 
pany’s lines are turning out both 
standard parts and ASICs. 

“We've stopped talking about 
‘the ASIC market’ and have started 
talking about three [ASIC-market] 
segments as separate businesses,” 
says H. Wayne Spence, the TI 
semiconductor vice president for 
ASICs. Four different new product 
lines are now aimed at those seg- 
ments (see table). And TI is back- 
ing them up with fast-stepping 
fab lines, an arsenal of design 
tools, and its globe-spanning army 


of semiconductor salesmen. 

TI is bringing to bear on this ef- 
fort its considerable production 
muscle, largely the result of a 
move that put all the firm’s manu- 
facturing schedules onto a week- 
ly, instead of a monthly, cycle. 
“For several years we have been 
on weekly operating plans in the 
fabs, and we are now moving rap- 
idly toward a daily operating plan 
across all of TI,” says Spence, not- 
ing the benefits to the fast-turn- 
around ASIC world. 

“We find we are able to re 
spond better in fast cycle time 
than many of the small [ASIC] 
firms, which must go through sev- 
eral outside operations to get pho- 
tomasks or assembly,’ he adds. 
To prove their point, TI managers 
cite a crash-schedule job for Sea- 
gate Technology, the Scotts Val- 
ley, Calif., disk-drive maker. TI 
says it delivered a prototype logic- 
interface chip based on a standard 
cell just 22 days after Seagate en- 
gineers phoned in a design. 


Tl POSITIONS ITS ASIC PRODUCTS FOR THREE MARKET SEGMENTS 
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Another fast-reaction stratagem 
involves designer tool kits that 
team standard components and 
ASIC chips for specific applica- 
tions. The first such product to 
appear is aimed at consolidating 
the needed glue logic for token- 
ring local-area-network adapters 
based on TI’s TMS380 chip set. Us- 
ing “soft macro” blocks from TI’s 
2-um standard-cell library, design- 
ers can cut the adapter-card size 
by half. The company is planning 
a similar tool kit for memory-sys- 
tem design, bundling ASICs with 
dynamic RAM controllers and spe- 
cialty memories. 

The tool-kit concept enables TI 
to take advantage of its tradition- 
al strengths in commodity IC prod- 
ucts. The company, like other 
commodity suppliers, is also mov- 
ing its standard product designs 
into its CMOS standard-cell librar- 
ies for eventual use in semicustom 
circuits. 

TI won’t say what its ASIC sales 
goals are beyond predicting that 
the five semiconductor product 
categories in which ASICs are in- 
cluded will account for more than 
half of its chip business by the 
early 1990s. The company does al- 
low that it expects its ASIC sales 
percentage to match the indus- 
try’s, estimated variously as a 
third to a half by 1991. 

To hit that mark, Spence has 
carved up the ASIC business into 
two distinctive market segments 
built around gate arrays and one 
on the newly emerging standard- 
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cell ASICs. The first gate-array 
segment is focused on low cost 
and fast turnaround, or what the 
company calls the cost-sensitive 
logic-consolidation market. The 
second aims at density, speed, and 
flexibility, the market that TI iden- 
tifies as high-end CPUs and propri- 
etary architectures. The standard- 
cell segment is system integra- 
tion—TI refers to it as system 
consolidation. 

To market them, the company is 
pulling on strength from a world- 
wide sales force that is in touch 
with nearly every corner of the 
electronics industry. Just as it 
does in the commodity market, TI 
is counting heavily on its global 
presence, especially in the Far 
East. “We feel a significant per- 
centage of the electronics market 
will be centered in the Asian-Pa- 
cific basin, and a presence there is 
key,” says Spence, pointing to TI 
design centers in Hong Kong and 
Taipei as well as several in Japan. 

The company is also touching 
all technology bases. In gate ar- 
rays, TI has introduced a new sSe- 
ries of fast-turnaround 1.2-um 
CMOS arrays, the TGC100 line, fea- 
turing what TI managers say are 
three of the most commonly used 
logic densities: 3,200, 5,400, and 
8,900 gates. Production volumes 
are beginning to ramp up, and TI 
promises prototypes within 14 cal- 
endar days. 

To compete with high-end pro- 
cessor architectures, TI is ready- 
ing the TGC500 series of 8,200- to 
16,000-gate CMOS arrays. The 1.2- 
um CMOS family will be available 
in the third quarter, with proto- 
types available 21 days after final 
sign-off of design. And on June 28 
TI disclosed it will be reentering 
the bipolar-array arena with a 
new emitter-coupled-logic series, 
the TGE8000. The 8,500-gate ECL 
array will be made from TI’s tri- 
ple-level metal 1.5-um_ process, 
known as ExCL [Electronics, 
March 19, 1987, p. 73]. Also, TI will 
introduce a 12,000-gate ExCL- 
based array, parts with embedded 
random-access memory, and ECL 


parts featuring standard TTL in- 


put-output levels. 

For the standard-cell ASIC mar- 
ket, TI is honing a l-wm CMOS 
standard-cell library with its new 





SPENCE: For all its manufacturing schedules, 
Tl is bringing its production muscle to bear by 
moving toward a daily operating plan after 
several years of using a weekly plan. 


ASIC partner, Intel (see p. 66). Un- 
der the five-year agreement, TI 
and Intel will develop common cell 
libraries and the compatible CMOS 
processes needed to provide alter- 
nate-source manufacturing. 

Initially, the two will make 
available by year’s end a CMOS li- 
brary of common small- and medi- 
um-scale integrated logic func- 
tions as well as a number of 
large-scale blocks, such as micro- 
processor peripheral functions, 
bit-slice-processor components, 
register files, and memory cir- 
cuits. They will be produced with 
CMOS technology ranging from 1.5 
um to 1.2 um, and prototypes are 
expected in the first 
half of 1988. Besides 
developing l-um 
CMOS technology for 
the standard cells, 
the two partners will 
develop a common 
macro library. 

TI’s now-robust ASIC effort 
comes on the heels of a particular- 
ly painful beginning. The compa- 
ny eased carefully mto the busi- 
ness in January 1981, selling small 
bipolar logic arrays of 540 and 
1,008 gates. But two years later, 
its portfolio lay in a shambles af- 
ter photolithography problems 
prevented it from shipping 2,500- 
gate TAT020 arrays made from 2- 
um advanced Schottky transistor 
logic. The commercial ASTL arrays 
were dropped as TI retrenched, 
leaving a number of major mini- 
computer houses angry and many 


gate-array 


scrambling for replacement parts. 

“The trials and tribulations are 
always there in any startup, 
whether it is inside a large compa- 
ny or a small one,” admits Spence, 
who in 1988 took over the crippled 
semicustom-product thrust. “The 
TAT problems probably hurt us 
more than anything else.” The de- 
mise of the TAT arrays also left 
TI’s bipolar second source, Harris 
Corp., suddenly alone in trying to 
unscramble the mess. 

TI quickly shifted its semicus- 
tom-product efforts to standard- 
cell technology as it began a cor- 
porate-wide drive into CMOS. In 
mid-1988, the ASIC operation was 
combined with TI’s_ full-custom 
business and given a new division- 
al status under the name of Cus- 
tom Components. That name was 
later changed to ASIC Components 
as semicustom sales grew. 

Then, TI announced in early 
1984 that it was second-sourcing 
CMOS arrays from Fujitsu Ltd. of 
Japan; it is still making them to- 
day. In the meantime, company 
engineers began turning their full 
attention to standard cells. “We 
chose to go after a position we 
thought would be long-term— 
what we now call the system-con- 


-solidation phase of the market, 


which is going to be served by 1- 
um CMOS standard cells,” says 
Spence. | 

Today, not everyone is con- 


For the standardad-cell market, TI and 
its new ASIC partner, Intel, are 
readying a 1-micron CMOS library 


vineed that TI’s new efforts guar- 
antee success. One market watch- 
er, Michael A. Gumport, semicon- 
ductor industry analyst at Drexel 
Burnham Lambert Inc. in New 
York, believes TI, like others deep- 
ly rooted in the commodity chip 
markets, faces manufacturing 
challenges in addition to the more 
obvious design-service difficulties 
of ASIC markets. “It is not clear 
that the things that made TI big 
and strong are going to help 
make it succeed in ASIC.” 

But Gumport does concede that 
Tls new agreement with Intel 
gives both of the companies un- 
precedented power. He says TI 
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provides the strength of one of 
the top three commodity-chip pro- 
ducers and a leading-edge tech- 
nologist, while Intel is the indus- 
try’s “most important standard- 
cell ‘librarian.’ ”’ 


However, Gumport also notes 
that the companies will face the 
hurdle that has stymied other co- 
operative efforts, such as the one 
between Intel and Advanced Mi- 
ero Devices. “That was a partner- 


ship, and the two were going to 
exchange products on a value-for- 
value basis,” he says, referring to 
this year’s clash between AMD and 
Intel over trading rights for the 
80386. J. Robert Lineback 


NATIONAL BETS ON CUSTOMER ALLIANCES 





It views its partnership with Xerox as the next best thing to vertical integration 





he best ASIC strategy for mer- 

chant chip makers is neither 
to go it alone nor to form alli- 
ances with other chip makers, ar- 
gues National Semiconductor 
Corp. Instead, the path to success 
is to form alliances like National’s 
semicustom-chip pact with cus- 
tomer Xerox Corp. This partner- 
ship [Electronics, Feb. 17, 1986, 
p.64] has sparked the kind of 
user-maker relationship that is 
hard to find outside of vertically 
integrated Japanese giants, says 
Fred W. Horne, vice president of 
National’s ASIC Division in Santa 
Clara, Calif. 

CMOS standard cells designed by 
Xerox system architects 
have been placed in Nation- 
al’s 2-um cell library. Na- 
tional has sent chip designs 
to Xerox’s in-house fabrica- 
tion lines as part of the un- 
usual alliance. The agree- 
ment allows Xerox to be its 
own second source in re- 
turn for directing the ma- 
jority of its business in 
ASICs to National. 

National executives be- 
lieve they have found a for- 
mula more successful than 
the traditional second- 
source agreements between 
competing chip suppliers, 
such as the deal between 
Intel Corp. and Texas In- 
struments Inc. National 
learned about the pitfalls of 
such joint ventures the. 
hard way. Its 1982 compre- 
hensive gate-array ASIC 
deal with Motorola, cover- 
ing ECL, TTL, and CMOS, 
crumbled in just three 
years when National decid- 
ed to limit itself to CMOS 
arrays and engineers from 


both companies found they 
couldn’t work together. 

“With the Xerox relationship, 
we have synthesized the vertically 
structured company,” says Horne. 
“It happens naturally in the Mit- 
subishis, the Toshibas, and the H1- 
tachis of Japan. It almost never 
happens in a Western company. 
We have taken a semiconductor 
company and stacked on top of it 
a systems company.” 

National has produced a num- 
ber of semicustom circuits for Xe- 
rox in the past year. New design- 
automation software has been de- 
veloped for the partnership. Tools 


-have been adapted to various 





CAN THEY STAY IN STEP? That’s the question for Charles E. 
Sporck, left, National’s president and CEO, and James C. 
Vesely, vice president of Xerox’s Microelectronics Division. 


mainframes used by Xerox’s Mi- 
croelectronics Center in El] Segun- 
do, Calif. Small- and medium-scale 
integrated functions defined by 
the center have joined National’s 
library—some for use exclusively 
in Xerox products. And large-scale 
integrated blocks are now being 
readied for use in the partnership, 
says Horne, who adds that the co- 
operation has broadened beyond 
ASIC products to include standard 
products. 

To some, such alliances are the 
wave of the future. Chip makers 
will have to follow National’s ex- 
ample to make their, ASIC business 
grow, says Dean A. Winkelmann, 
market research analyst at 
Integrated Circuit Engi- 
neering Corp. in Scottsdale, 
Ariz. He estimates that Na- 
tional’s ASIC sales last year 
totaled $24 million in gate 
arrays and $2 million in 
standard cells. If $40 mil- 
lion in programmable logic 
devices is included—not ev- 
eryone considers them 
ASICs—National now would 
rank ninth in the world 
overall. 

The relationship has 
worked so well that Nation- 
al is planning similar cus- 
tomer ASIC accords in the 
future. “We are fairly far 
down the road in discus- 
sions with other compa- 
nies,’ Horne says. 

National first ventured 
into the emerging ASIC 
markets nearly five years 
ago, offering its first CMOS 
and bipolar gate arrays in a 
defensive move aimed at 
protecting its share of sol- 
id-state logic revenues. In 
1988, 1t created its first ma- 
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jor new product division in 15 
years—known then as Customer 
Specific Products—folding in gate 
arrays and a group of handcraft- 
ed custom-IC services. It beefed 
up its standard-cell efforts under 
a contract with International Mi- 
croelectronic Products Inc. in San 
Jose, Calif. 

When Horne took over in 1985, 
he concluded that National needed 
to phase out its bipolar arrays and 
stop courting full-custom business 
in order to do a better job on 
CMOS arrays and standard cells. 
Today, National has shrunk the 
original 3-um_ double-level-metal 
CMOS for standard cells and logic 
arrays down to 2 ym. A compati- 
ble 1.5-um series of CMOS gate ar- 
rays will be introduced in the next 
several months. 

National plans to add its first 
microcontroller core and analog 
circuits to its standard-cell library 
by fall. Other VLSI functions will 
be introduced in the next six 
months, including networking 
blocks and peripheral controllers 
for processors and memory 
blocks, such as electrically eras- 
able programmable read-only 
memories. 

Not that creating the ASIC strate- 
gy was easy. “One of the difficul- 
ties that any large semiconductor 
player had—whether we realized it 








at the time or not—was the strug- . 


gle of integrating this thing called 
ASIC into the company’s fabric,”’ 
says Horne. “If you decide to be 
opportunistic and pounce on it for 
the moment, hanging it on your 
corporate shell, [the ASIC effort] is 
likely to fall off in the first wind- 
storm. That happened to quite a 
few people.”’ | 

Horne believes that many chip 
customers have had an equally dif- 
ficult time understanding the dif- 
ference between buying ASICs and 
commodity chips. Customers are 
still trying to play semicustom 


hen you're No. 1, there’s no 
place to go but down. Just 
ask Fujitsu. Ltd. The Japanese 
company stands as the premier 
ASIC supplier in the world, but 
competitors are increasingly cut- 
ting into its market share. 
Market analysts believe the root 
of the problem is that the Kawa- 
saki company’s biggest strength 
is also its greatest weakness: 
sales in the U.S., where the major 
ASIC action lies, are mostly to Am- 
dahl Corp., the U.S. computer 


FUJITSU’S PROBLEM IS 
HOW TO STAY ON TOP 


houses against each other for a 
lower price, he says. And that often 
results in production delays, caus- 
ing buyers to cross off some ASIC 
vendors. 

As customers trim down their 
vendor lists, Horne believes, the 
big silicon houses carry a decisive 
advantage because of name recog- 
nition and past business dealings. 
Horne says National, Motorola, 
and Texas Instruments Inc. have 
all faced up to the task of inte- 
grating ASICs into their corporate 
fabric, and he views them as the 
“dominant players three to five 
years out.” 

‘T think it is inevitable,” he 
adds, citing huge resources for re- 
search and development, standard 
product portfolios to draw upon, 
and a new sense of process syner- 
gy at the large chip houses. Na- 
tional, like other commodity-based 
giants, has directed its standard- 
product designers to use a com- 
mon CMOS process so that circuits 
can be quickly incorporated into 
its standard-cell library. The stan- 
dard-product design teams have 
also been told to load behavior 
models and test vectors into the 
ASIC data base. 

‘It is a fundamental part of our 
fabric and design flow to consider 
any new VLSI product as a mega- 
cell in our library. It’s the closest 
we've been able to get in this com- 
pany to working together since 
three days after we started,” he 
adds with a smile. 

—J. Robert Lineback 





maker of which it owns 47%, and 
a small number of large compa- 
nies, so that it is not as visible as 
some of its competitors. In Japan, 
on the other hand, the opposite is 
the case. Fujitsu has a broad cus- 
tomer base, with some users or- 
dering only one or two designs a 
year. In addition, it sells to its 
own divisions. The result is that 
market share is slipping even as 
its sales increase, while both NEC 
Corp. and Toshiba Corp. gain. 
There are two big reasons for 
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the success Fujitsu has enjoyed. 
First, it got into the game early 
with Amdahl, making ECL gate ar- 
rays customized for each compa- 
ny’s computers and also assem- 
bling them into computers for the 
Sunnyvale, Calif., company. Then, 
in 1977, it jumped into the market 
with TTL gate arrays. “We have se- 
cured the trust of customers by be- 
ing pioneers,’ says Hirofumi Ta- 
keda, manager of the ASIC engi- 
neering-support department. Sec- 


Fujitsu’s strength is also its greatest 
weakness: sales go to a handful of large 
U.S. companies; hence it’s not visible 





ond, Fujitsu is comfortable with 
ASIC-style marketing arrangements 
because it started as a captive man- 
ufacturer for itself and Amdahl. 

The Amdahl influence has gone 
beyond mere sales: because Fu- 
jitsu had to make leading-edge 
gate arrays for the U.S. compa- 
ny, it was able to take a more 
aggressive technical position with 
its own M series computers. 

The entire Fujitsu product line is 
made in Japan, with manufacturing 
organized so that turnaround time 
is fast (now, says Takeda, it’s three 
weeks for gate arrays). Preproduc- 
tion work is done in Kawasaki; and 
the main production center for both 
CMOS and bipolar ASICs is in Aizu 
Wakamatsu, along with a 
third fab line that functions 
as a second source. 

The administrative ar- 
rangement is kept simple. 
Until June, everything was 
done by ASIC Design Depart- 
ments in the MOS and Bipo- 
lar Divisions at Kawasaki, 
while ASIC Engineering Sup- 
port tied things together. 
Now, each division is looking 
after its own ASIC opera- 
tions, and Takeda is being 
reassigned to develop new 
bipolar ASIC designs. 

Now Fujitsu must move 
to retain its market-leading 
position in gate arrays. 
“The reason NEC and To- 
Shiba are gaining is that 
they've greatly improved 
their software, particularly 
their emulation systems, 
which means they can 


serve their customers better at a 
lower cost,’ says Alan Bell, vice 
president at the investment house 
Salomon Bros. Asia Ltd. in Tokyo. 
“Toshiba in particular surely has 
learned a lot from its association 
with LSI Logic Inc.,” with which it 
has an agreement covering gate- 
array design and fabrication. 

Another market observer be- 
lieves that Fujitsu need not worry 
too much at present. “It’s gate ar- 
rays that count, and Fujitsu has 
about 20% of the 
world market,” says 
securities analyst 
Sharil Osgood of 
James Capel & Co. 
in San Francisco. “T 
don’t see NEC, with 14% of the 
array market, or Toshiba, with 
10%, catching up in the foresee- 
able future—that is, the early 
1990s,” she adds. “Although NEC 
is making progress, it is more 
likely that it will first overtake 
suppliers like LSI Logic.” 

Against that background, -Fu- 
jitsu is doing well. Last year, 
ASICs accounted for about 30% of 
the $1.25 billion it racked up in 
semiconductor sales. This year, 
dollar volume is expected to go up 
by 80% to 40%, and the number of 
devices sold by 70% to 80%. Over- 
seas sales represent about a quar- 
ter of the total. Those numbers 
are especially impressive consider- 





TAKEDA: “We are pioneers.” But for Fujitsu, one of the key 
strategies in the battle to stay on top and in front of NEC and 
Toshiba is to offer even better service to its customers. 


ing that Fujitsu ranks no better 
than fourth in total semiconductor 
production in Japan, and that the 
$11.4 billion company won’t make 
money in_ semiconductors this 
year for the third year in a row. 

A linchpin of Fujitsu’s strategy 
to maintain its lead is to play the 
time-honored trump card of ASIC 
houses: customer support. The 
company has design centers 
around the world, including five in 
the U.$.—in Atlanta, Boston, Dal- 
las, and Newport Beach and Santa 
Clara, Calif—three in Europe, 
and three of its own in Japan, 
plus five more under contract. 
“The design centers are part of 
our plan to make it easier for our 
customers to access Fujitsu,” says 
Takeda. 

The company also provides nec- 
essary design tools, supporting 
Viewcad, the ASIC-design version of 
its 16-bit personal computer, as well 
as engineering work stations from 
Daisy, Mentor, and Nippon Data 
General. Customers will soon also 
be able to use Digital Equipment 
Corp.’s VAX line, plus Hewlett- 
Packard and Tektronix machines. 

Backing up the effort is the Fu- 
jitsu. product line: 70 series of 
gate arrays, 3 lines of standard 
cells, 8 series of analog designs 
and 4- and &-bit versions of its 
flexible microcontroller. 

Takeda says Fujitsu’s best-sell- 
ing ASIC is its AV series 
CMOS gate array with 350 
to 8,000 gates and a propa- 
gation time of 1.4 ns per 
gate. By the end of 1987, 
and early 1988, the UHB se- 
ries will debut. It will fea- 
ture chips fabricated with a 
1.5-um process having 330 
to, 12,000 gates, and a prop- 
agation time of 0.9 ns per 

gate. 

Following that will be 
the AUH line of devices, 
with its features reduced to 
1.3 ym and a propagation 
time of 0.7 ns per gate. 
Also coming are new sea- 
of-gates products, which 
are needed for circuits of 
more than 20,000 gates, and 
more products with built-in 
RAMS, ROMs, and electrical- 
ly erasable ROMs. 

—Charles L. Cohen 
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by Bernard C. Cole 


ASIC 


any of the smaller companies born and bred in 

the semicustom business are taking very seri- 
ously the arrival of the big standard-product semi- 
conductor houses, who are now entering the boom- 
ing ASIC business in a big way. But some of these 
pioneering ASIC companies are still highly skeptical 
about the semicustom efforts of the big standard- 
chip companies. : 

The big companies have big resources, however, 
and they are deadly serious about making it big in 
the ASIC market (see p. 60). And those ASIC houses 
that expect the big guys to gain some degree of 
success in ASICS are now looking around for new 
worlds to conquer and new ways to keep ahead of 
this potentially powerhouse competition. 

The main focus of the recent gate-array offerings 
from the big standard-IC houses has been to protect 
their market share in standard logic at the small-, 
medium-, and large-scale-integration levels, says 
Robert Walker, vice president and chief engineering 
officer at LSI Logic Corp., Milpitas, Calif. This mar- 
ket has growth potential, but the environment is 
already very competitive, he says—an environment 
that must be shared with as many as 100 firms, 
including the mainstream U.S. and Japanese .semi- 
conductor manufacturers. “It is turn- 
ing into a real bloodbath in gate ar- 
rays, with prices dropping—especially 
at the low end of the density spec- 
trum, below 15,000 gates.” 

As a result, many custom and semi- 
custom firms, such as Cirrus Logic, 
LSI Logic, and VLSI Technology Inc., 
are moving to the less crowded high- 
density end of the market—for parts 
with from 50,000 to 200,000 gates. 
Their targets are VLSI functions— 
such as proprietary processor and 
graphics architectures, high-perfor- 
mance processor peripherals, and sys- 
tems consolidation with all-in-one sys- 
tems solutions—using advanced com- 
piler-based design-automation systems 
and applications expertise as_ the 
means of differentiating themselves 
from their competition. 

To address this market, new ASIC 
alternatives are emerging. They are 
known variously as semistandard ICs, 
value-added semicustom, and customi- 
zable standard Ics. All of them are 
standard-chip offerings that the ven- 


™ ASIC HOUSES REVISE THEIR STRATEGIES 


As the big chip makers swagger into semicustom, ASIC houses go 
for VLSI density, customizable standard ICs, and niche expertise 


(Orchicaoil a 
1. SEMISTANDARD. Users can modify VLSI Technology’s VL82C100 PC chip with tools. 








dor is willing to customize for the particular require- 
ments of individual customers. , 

Another survival strategy for ASIC houses is to 
develop application, circuit-design, and process ex- 
pertise in niches that are less prone to cutthroat 
competition. A number of companies are specializing 
in chips that mix digital and analog circuitry, for 
example. A few offer the cachet of electrically eras- 
able programmable read-only memory in standard- 
cell libraries. Others have hitched their wagons to 
less common process technologies, such as biCMOS. 

Some companies in the ASIC business, such as 
Gould Inc.’s Semiconductor division in Santa Clara, 
Calif., are extremely doubtful about the efforts of the 
big companies. The large IC houses will find it hard if 
not impossible to adapt to the ASIC environment, with 
its close customer relationships and high levels of 
service, says Peter Richmond, director of strategic 
marketing at Gould. “It is a matter of mind-set and 
institutional momentum,” he says. “When you have 
Spent years operating according to a certain set of 
rules, it is difficult to transform yourself—let alone a 
company—and operate according to a totally new set 
of rules, many of which are diametrically opposed to 
what you have always been taught.” 
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But there are many important players in the ASIC 
business who are taking the challenge of the big 
semiconductor houses much more seriously. These 
companies have been working for some time to de- 
velop strategies that will allow them to survive de- 
spite the new giants moving in. The semicustom 
houses will succeed to the degree that they can come 
up with strategies that play off their traditional 
strengths while allowing them to differentiate them- 
selves from the new competitors in terms of circuit, 
process, application, or design-automation expertise, 
says Andrew Haines, director of strategic marketing 
at VLSI Technology Inc., San Jose, Calif. 

The VLSI end of the market—50,000 gates and 
above—holds major opportunities for companies that 
can develop appropriate strategies and technologies. 
VLSI has been the exclusive domain of traditional 
semiconductor houses, with their standard solutions. 
But many executives, including Michael Hackworth, 
president of Cirrus Logic Inc., Milpitas, Calif., view 





2. LINEAR NICHE. Micro Linear specializes in ASICs with linear cir- 
Cuits, such as this FB300 bipolar tile-array master slice. 





this segment as the one offering the most opportuni- 
ties for future growth. According to Haines of VLSI 
Technology Inc., the single-chip VLSI and high-perfor- 
mance sector of the ASIC market can be expected to 
grow dramatically, from about 35% of the market 
today to about 65% of the market by 1990. 

Complicating the situation, says Haines, are long- 
term trends indicating that the main thrust of many 
low- to medium-density gate arrays and standard-cell 
offerings—glue-logic consolidation and replacement— 
is aimed at a market that is expected to decline from 
60% to 65% of the worldwide ASIC total in 1986 to no 
more than 30% to 35% in 1990. 

It is not surprising, then, that a number of ASIC 
specialists are concentrating on the advantages of 
semicustom technologies tailored to the VLSI density 
spectrum. They recognize, on the one hand, that 
standard products are a reliable and cost-effective 
means of achieving higher levels of integration. But 
systems made with standard parts begin to look as if 





they all come from the same mold, says Hackworth. 
“It is extremely difficult to differentiate a system 
product when the competition is designing in the 
identical VLSI circuits,’ he says. 

While gate arrays and standard cells have provided 
the system designer with some degree of product 
differentiation, he continues, they have done little to 
replace the main ingredients in any system: the stan- 
dard VLSI parts. “Most engineers use semicustom ICs 
to replace glue logic around the standard ICs.” 

The first steps toward combining the advantages 
of standard and semicustom methodologies are the 
megacell and macrocell approaches now coming into 
widespread use. Making catalog LSI and VLSI stan- 
dard products available as a library of core cells 
allows the designer to put together semicustom ICs 
with a large portion of vendor-supplied applications 
expertise, says Robert Andrews, director of technical 
marketing at Zymos Corp., Sunnyvale, Calif. “But 
the megacell approach generally limits customization 
to additional logic around the core cell,” notes Hack- 
worth. “The design engineer does not generally have 
the ability to customize the function of the core cell 
itself.” 

To address this shortcoming, companies such as 
Cirrus Logic, LSI Logic, and VLSI Technology Ince. are 
turning to advanced design-automation systems built 
around silicon-compilation methodologies. Semistan- 
dard ICs built with silicon compilers provide complete 
architectural solutions for particular systems, says 
Haines of VLSI Technology. In some cases, semistan- 
dard functions can even be offered as off-the-shelf 
standard products. 

“But what makes these circuits especially useful is 
that the implementations can be modified for the 
unique requirements of different applications,” says 
Hackworth. “Thus the standard product becomes the 
starting point for a customized version, a semistan- 
dard product. In some cases it may be quite appro- 
priate to purchase an off-the-shelf implementation of 
the vendor’s architecture in semistandard form, for 
quickest development and time to market, while the 
ability to further customize the design remains a 
means of proliferating a family from the original 
product, or extending the life of the original product 
with unique functional and performance additions as 
new competitors enter the market.” 

Critical to making the compiler-based semi- 
standard approach work is the vendors’ insight into 
systems issues, says LSI Logic’s Walker. In fact, 
adds Hackworth, “the level of systems and applica- 
tions expertise in a semistandard vendor must reach 
far beyond that of a semicustom vendor. The semi- 
custom vendor is only responsible for developing a 
part that functions according to specifications pro- 
vided by the customer. The semistandard vendor, on 
the other hand, is responsible for a part that meets 
the system requirements.” 

For this reason it is important that vendors of 
semistandard circuits choose the markets they enter 
even more carefully than the traditional semicustom 
vendor does, says Walker. “Quite obviously, one does 
not attempt to go head-to-head with a standard Ic 
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company where it is strongest, where it has already 
established market share and has economies of scale 
going for it. Rather, what one looks for is niches in 
the market where the value-added architectural ap- 
proach offers market advantages.” 

For example, Cirrus Logic is focusing on high- 
performance microprocessor-peripheral circuits for 
data communications, disk controllers, and graphics 
applications designed with its proprietary storage/lo- 
gic-array compiler [Electronics, Jan. 20, 1986, p. 29], 
Hackworth says. One of the first applications of the 


semistandard approach using the company’s S/LA 


technology is a Winchester-disk-controller chip set: a 
buffer storage manager and a disk formatter. 

Offered as off-the-shelf components, the functions 
of the two devices can be customized and recon- 
figured to give the systems designer a high degree 
of product differentiation, says Hackworth. For ex- 
ample, with the compiler the two functions can be 
integrated onto a single chip, or the on-chip error- 
correction-code circuitry can be expanded. Also, the 
bus interface can be modified for direct connection 
to a specific printed-circuit-board bus. Special logic 
can be added to count sectors, and the on-chip writ- 
able-control-store memory can be expanded. The pro- 
cessor interface can be modified, as can the direct- 
memory-access scheme. Because it relies on a propri- 
etary compiler technology, Cirrus’ ability to modify 
the design is not restricted by a library of prede- 
signed cells, nor is there any prohibition against 
reaching deep into the heart of the design to make 
fundamental changes. 

LSI Logic is another important player that has en- 
tered the semistandard market in part through the 
use of compiler technology, with its cell-compiler- 
based Modular Design Environment [£lectronics, 
May 14, 1987, p. 67]. The company is offering a vari- 
ety of VLSI-level products as stand-alone devices or 
as megacells or megafunctions for larger customized 
designs. Among them are a two-chip processor that 
implements the MIL-STD-1750A military instruction 
set; 16- and 32-bit multipliers and multiplier-accumu- 
lators; a 32-bit floating-point processor; and a family 
of video image-processing circuits. 

VLSI Technology Inc. has been quietly developing 
silicon-compiler technology for a number of years 
and is now joining the semistandard club along with 
Cirrus and LSI Logic. It has a family of proprietary 
data-path, state-machine, and full-chip compilers 
(Electronics, Feb. 7, 1987, p. 62]. Using these and 
other advanced tools, the company is moving into 
production with the first in a projected series of 
semistandard products. The initial effort in this area 
is a five-chip set that reduces the chip count on the 
motherboard of an IBM Corp. PC AT-compatible com- 
puter from 110 to 16 [Electronics, June 11, 1987, 
p. 81]. For example, the VL82C100 replaces two di- 
rect-memory-access controllers, two interrupt con- 
trollers, a programmable counter, a memory-map- 
ping IC, two octal latches, and a 3-to-8 decoder, 
among other circuits (see fig. 1). The company is 
leveraging its expertise in cell-based compiler tech- 
nology, says Haines, by offering original-equipment 





manufacturers its existing cell library and design 
tools so that users can provide unique features and 
special functions for their markets. 

Zymos is another company with an evolving semi- 
standard strategy, but silicon-compiler technology is 
not yet part of the picture there. Zymos offers the 
Poach AT, a two-chip set that integrates more than 
50% of the logic on the PC AT motherboard. But to 
give customers access to the random-logic portion of 
the two chips, Zymos offers not compilers but a cus- 
tom tool kit that consists of a motherboard, a daught- 
erboard that plugs into the Poach chip sockets on the 
motherboard, and two emulator boards. The emulator 
boards are hardware emulations of the two chips, 
with board space for wire-wrap modeling of intended 
modifications. ‘We take the wire-wrap version and 
modified schematics and apply the same expertise we 
use to design our custom products in implementing 
the customer’s design,” says Andrews. “We also run 


oe 





3. BiCMOS ARRAY. Applied Micro Circuits expects price competition to 
be less fierce in ASICs made with biCMOS, such as this fast gate array. 


full simulations on our in-house computer system, 
autoroute the design, and run post-route simulations 
before producing the first prototype.” 

A number of other ASIC houses are basing their 
survival strategies on specialized capabilities, such 
as combined analog and digital design, the ability to 
add EEPROM to an ASIC, and less common process 
technologies. Micro Linear Corp., in fact, combines 
its expertise in linear and mixed analog and digital 
applications with a semistandard strategy. 

The San Jose company offers a linear CMOS stan- 
dard-cell family, the SCM2000, and the FB300 linear 
bipolar tile-array family (see fig. 2). But it also uses 
them to build standard parts, such as a family of 
servo-demodulator products for disk drives. “On two 
counts, the semistandard approach is particularly 
valuable in the linear market,’ says Charles Gopin, 
vice president of marketing. “On the design side, 
linear circuitry is much more touchy than digital 
devices and usually requires several iterations to get 
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it right. Fabricating such circuits using cells or tiles 
speeds up the design process. On the customer side, 
such tile- or cell-based semistandard designs allow us 
to offer a product at a much lower cost than the 
traditional semicustom approach. Moreover, when 
and if the customer wants a modification to be made, 
this is much more easily done.” 

Exar Corp., of Sunnyvale, is also marketing its 
expertise in combining analog and digital on one 
chip, although it is not yet explicitly working on a 
semistandard approach. In addition to its existing 
bipolar master-slice and linear arrays, Exar is mov- 
ing into production with a 2-~4m CMOS standard-cell 
family, the N2000. In addition to digital functions, 
the N2000 family incorporates many of Exar’s stan- 
dard linear products, such as telephone line drivers 
and receivers, voltage-controlled oscillators, phase- 
locked loops, and filters. 

To add flexibility to its offering and to gain entry 
to a few more applications niches, Exar has added 
EEPROM cells to its library. ‘““What EEPROMs allow is 
the development of a design that is less application- 
specific,’ says product marketing manager Jim Nick- 
erson. “In effect, it means that rather than develop a 
number of different designs that are specific to par- 
ticular needs, a customer can implement a more gen- 
eralized design and use the EEPROM cells to custom- 


ize the devices.” Other companies that have followed 
similar strategies include WaferScale Integration, 
Fremont, Calif.; Sierra Semiconductor, Sunnyvale, 
[Electronics, March 17, 1987, p. 30]; and Internation- 
al Microelectronic Products, San Jose. 

Another ASIC tactic is to add a number of special- 
ized process capabilities through pacts with other 
semiconductor companies, and International Micro- 
electronic Products Corp. is doing just that. For ex- 
ample, International CMOS Technology Inc., of Santa 
Clara, is the source of IMP’s EEPROM capability; IMP 
got its high-voltage CMOS capability from Ixys Corp., 


San Jose, and its one-time-programmable capability 


from Zoran Corp., of Santa Clara. Furthermore, IMP 
is itself developing an advanced 1.2-um CMOS mixed 
linear and digital cell library aimed at digital signal 
processing. 

Another company that seeks to compete through 
specialized process technology is Applied Micro Cir- 
cuits Corp. The San Diego company is moving to 
expand its product line beyond its existing emitter- 
coupled-logic and CMOS gate arrays to establish a 
niche in the much less crowded biCMOS arena (see 
fig. 3). The first offerings in its high-performance 
Q12000 bicMos family are arrays of 2,100 and 9,072 
equivalent gates with internal flip-flop toggle fre- 
quencies of 240 MHz. = 
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_ Despite the claim of first-time working 


silicon by ASIC foundries, quite a few 
ASIC chips do not work the first time 
in the application for which they were 
designed. Only about 50% of ASIC de- 
signs go into production after first sil- 
icon, says Michael Turner, director of 
marketing at Logic Automation Inc. in 
Beaverton, Ore. But there’s an an- 
swer to this problem: simulation tools 
that let a designer simulate the work- 
ing of an ASIC design in its final sys- 
tem environment—well before first 
silicon. 

ASIC tool suppliers—and some 
foundries—are moving to address the 
problem by offering simulators that 
allow the designer to simulate the en- 
tire system in which the chip will op- 
erate. In this way, the designer can 
determine whether an ASIC design 
will operate in that system. LSI Logic 
Inc. of San Jose, Calif., for example, 
already offers its multichip simulator, 
MSIM [Electronics, May 15, 1987, 
p. 67]. The company claims a first-time 
successful-completion rate of nearly 


100%. 


SMOS Systems Inc., too, has been 
performing multichip simulations for 
several years now with a small num- 
ber of off-the-shelf LSI and VLSI de- 
vices, says John Conover, director of 


SYSTEM-SIMULATION TOOLS SPEED ASICs INTO PRODUCTION 


engineering at the San Jose company. 
“In a typical system comprising, say, 
a Z80 and a couple of ASICs, the 
ASICs could all be simulated at the 
gate level,’ he explains. 

Simulators can use both gate-level 
simulation and behavioral models, but 
gate-level simulation is time-consum- 
ing. “Behavioral models run two or- 
ders of magnitude faster than gate 
models,’ explains Matthew Goldstein, 
vice president of engineering at Quad- 
tree Corp. in Bridgewater, N.J. Also, 
in some cases, where a system simula- 
tion using gate-level models might re- 
quire a mainframe or accelerator to 
execute, a simulation with behavioral 
models runs on a work station. - 

Quadtree plans to have 1,000 behav- 
ioral models in its library by October. 
The company thinks it can achieve 
this ambitious goal thanks in part to a 
tool called the code-generation system, 
which speeds up the generation of be- 
havioral models. Goldstein says the 
company will release the tool as a 
product by the fourth quarter of the 
year. With it, he says, a designer can 
develop a behavioral model of an 
ASIC in less than 10 days. Another 
approach is to break the ASIC into its 
component parts and use existing be- 
havioral models of these parts—but 





that makes for a slower simulation. 

Some foundries have been providing 
some system-level multichip simula- 
tion capability, but it is not a perva- 
sive practice, because libraries of be- 
havioral models for LSI and VLSI de- 
vices are not available. Logic Automa- 
tion and Quadtree, which are both 
vendors of behavioral models, have 
made their libraries compatible with 
popular simulators such as Hilo from 
GenRad Inc. of Concord, Mass. And 
now they are beginning to adapt their 
model libraries to proprietary simula- 
tors used by ASIC foundries. “We 
have signed agreements with both 
Logic Automation and Quadtree to 
provide their models of off-the-shelf 
LSI and VLSI devices in our design- 
system environment,’ says Van Lew- 
ing, LSI Logic’s director of software 
marketing. 

Logic Automation has also an- 
nounced that it will convert its Smart- 
Model line of models to run on the 
Lasar simulators from Teradyne Inc. 
of Boston. And Logic Automation and 
Mentor Graphics Corp., of Beaverton, 
have signed a_technology-exchange 
agreement that in part calls for con- 
verting the SmartModel line for use in 
the Mentor design-tool environment. 

-Jonah McLeod 
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Sv" of the biggest consumers 
of ASICs are striving to be- 
come some of the biggest produc- 
ers and marketers of the technol- 
ogy as well. Having already in- 
vested hundreds of millions of dol- 
lars to develop in-house design 
and process capabilities, several 
large systems houses are trying 
to leverage their investments by 
selling ASIC technology. 

Whether their .business is in 
computers, industrial control, avi- 
onics, or  telecommunications, 
these companies were among the 
first to recognize the inherent ad- 
vantages of using cus- 
tom and § semicustom 
chips to make their prod- 
ucts unique. Unable to 


Company 


by Tobias Naegele 


Calif., a gate-array vendor. He ad- 
mits that gate arrays will gradual- 
ly lose market share to standard 
cells, but he says his CMOS and 
ECL parts will still find favor be- 
cause they can be produced more 
quickly and, when they are not 
needed in volume, at a lower price 
than standard-cell designs. 

Honeywell’s ASIC strategy also 
focuses on gate arrays. The com- 
pany’s CMOS gate-array technol- 
ogy, in fact, is an outgrowth of its 
involvement in the Defense De- 
partment’s Very High Speed Inte- 
grated Circuits program. 


G USERS AIM TO BE BIG SELLERS 


These systems companies want to sell their ASIC technology, and 
they have the expertise and financial backing to be tough competitors 


SYSTEMS HOUSES MARKETING THEIR IN-HOUSE ASIC EXPERTISE 


Year entered ; 
ASIC market Technologies offered 












produced 15 designs in three 
years, says A. Edward Walker, 
ASIC product manager for AT&T 
Co.’s Components and Electronic 
Systems Division. About 90% of 
AT&T’s ASIC business is in digital 
CMOS standard-cell designs, he 
says, with the remainder split be- 
tween full-custom designs and lin- 
ear and digital gate arrays. 
Another standard-cell vendor is 
Harris Corp.’s Semiconductor 
Products Division, in Melbourne, 
Fla. Harris offers a collection of 
macrocells to complement its large 
library of primitives, including core 


cells based on _ Intel 
Corp.’s 8086 and 8088 
microprocessors. 


Harris recently imtro- 


duced a family of stan- 
dard parts integrating 
the Forth programming 


buy that technology else- 
where, they built up ASIC 
expertise—and now they 


1.5-um bipolar gate arrays, 1.25-um 
CMOS standard cells, bipolar and | 
CMOS full-custom _ 


1.5um CMOS standard cells 


AT&aT 


Harris Corp. 


are swooping into the 
commercial market. 

Whether their strategy 
is based on standard cells 
or gate arrays, in-house 
designs or licensed tech- 
nology (see table), what 
these companies all have 
in common is excess capacity, a 
marketable expertise, and the kind 
of financial backing that makes 
them look like pretty tough compe- 
tition. Summing up what is essen- 
tially a universal philosophy among 
these several competitors, Gene 
Patterson, director of NCR Corp.’s 
semicustom business unit, empha- 
sizes the advantages of a vertically 
integrated company. “We focus on 
the overall business,” he says. “We 
do not make exorbitant sums of 
money on design services. We 
make money in_ the _ overall 
program.” 

ASICs will make up half the total 
logic market by 1991, estimates 
Martin Geller, director of market- 
ing at Raytheon Co.’s Semiconduc- 
tor Division in Mountain View, 


Honeywell Inc. 


NCR Corp. 


Raytheon Co. 


2-um CMOS gate arrays and _ 


standard cells 


SOURCE: ELECTRONICS 


Like other systems companies 
entering the ASIC field, Honeywell 
is seeking large customers in the 
defense, aerospace, and computer 
businesses. Smaller ASIC compa- 
nies tend to look for numerous 
customers with a large volume of 
small jobs, but these vertically in- 


tegrated systems makers seem 


more interested in stability—they 
are accustomed to dealing on a 
long-term basis with their internal 
customers and seek similar ar- 
rangements on the outside. Hon- 
eywell’s typical accounts, such as 
one with ETA Systems, the Minne- 
apolis supercomputer maker, are 
worth about $5 million a year. 
AT&T has “a half dozen” such 
customers, including one unnamed 
European partner for whom it has 


1.25- and 2.5-um bipolar gate arrays, 
1.24um CMOS gate arrays . 


1.25-um CMOS gate arrays — 





language with a reduced- 
instruction-set architec- 
ture built around a 16-bit 
core microprocessor li- 
censed from Novix Inc., 
of Cupertino, Calif. It 
plans to offer ASIC ver- 
sions in 1988. 

NCR Corp.’s Microelectronics Di- 
vision, in Fort Collins, Colo., is fol- 
lowing a similar strategy, drawing 
on the strengths of partners to ex- 
pand its presence in the ASIC mar- 
ket. Last year the division 
branched out with a second-source 
agreement with Motorola Ine. in 
which it traded access to its 2-um 
cell library for Motorola’s gate ar- 
rays. NCR also has a 1.5-um CMOS 
library in beta test. 

The Motorola deal has opened 
up a whole new world for NCR. 
“Motorola is a commodity supplier 
with access to almost every cus- 
tomer in the world,’ Patterson 
says. “We pick up business as a 
second source, [and get] access to 
customers that we would not nor- 
mally get.’ i 


III 
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The only electronics directory 


you need... | 
1986--’87 Electronics Buyers’ Guide 


The 1986-87 Electronics Buyers’ Guide. Completely new listings of 
catalogs, new phone numbers, new addresses, new manufacturers, sales reps, 
and distributors! The total market in a book—three directories in one! 


J. 


Directory of 
manufacturers. Local 
sales offices, reps, and 
distributors, with phone 
numbers. Number of 
employees and engineers, 
dollar volume, name of 
company contact. 


1. 


Directory of products. 
Over 4,000 products, over 
5,000 manufacturers. 


2. 


Directory of catalogs. 
Includes six post-paid 
catalog inquiry cards for 
10-second ordering. 





The only book of its 
kind in the field. 


Price: $50 per copy 


If you haven’t got it, (Add $30 for air mail) 


youre not in the market. 


Send order with payment to: 
Barbara Copcutt 


Electronics Buyers’ Guide w,/,: 
: 2 McGraw-Hill House e sy 
To insure prompt delivery Maidenhead SL6 2QL, England wh | 
enclose your check now. 
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HOW GENERAL MOTORS 
IMPROVES ITS 
TOP END PERFORMANCE. 








Over the past 19 years all 
three General Motors 
Presidents have come from the 
ranks of a college program 
- called Cooperative Education. 
For information on how 
your company can participate in 
Co-op Education, write to us at 
the address below. 
You can do something about Who knows, you may end 
pollution: Join the Woodsy up hiring a future ne ae 
Team and pledge Lacie It wouldn't be the 
pede ts eur Elliot M. Estes  EdwardN. Cole F. James McDonald 
clean. 






Co: 


You earn a future when you earn a degree. 


For a free booklet write: Co-op Education * P.O. Box 999 « Boston, MA 02115 
A Public Service of This Publication ©) 1985 National Commission for Cooperative Education 





Forest Service-USDA 





The practical optical level meter 
* no connector problems 
* covers all wavelengths and fibre types 


ensure long, trouble-free oper- 
ation. Why not get to know more 
about the OLP-1? It can be 
used for servicing, in the lab. 
Mains or battery operation. 

Fill in the coupon for your 
copy of the detailed colour 
brochure and make light work 
of your problems. 






all standard graded-index-, 


connect up, switch on, and 
read off the result. Display 


make long-term measure- 
ments there’s also a mains 


P.O. Box 12 62 - Abt. VMW 


r-------- 

| Information Coupon 

< | | would like: a 

| Ul acopy ofthe OLP-1 colour o 

brochure © 

ce L] avisit from asales engineer w 

Can’t find the right connec- — switching, adapting or recali- | Accuracyisensuredbythermal | NA@IMNG cc: sac) ot act ee 

tor? No such problems with _ bration. compensation. No need to wait Company... este eee 
the OLP-1 Optical Level Meter. Got to change detectors? for things to settle down if the | 

There’s an adaptor for prac- Not with the OLP-1. Just turn temperature changes! Address 2. ..oc23 ee 

tically every type of connector, theswitchtomeasure at850or Onthemove? Asyou’dexpect, bin te ee ae 

even one for bare fibres! 1300 or 1550 nm. the OLP-1canbeusedwithdry | Tai Nig ce eee 

Can’t match the fibre type? Difficultto use? The OLP-1 __batteriesoraNicadrecharge- | = 

Then try the OLP-1. Matches to couldn’tbe simpler to operate: able battery; if you need to 7 Wandel & Goltermann 
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monomode- and step-index 
fibres with core diameter 
=200 um; without the need for 
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by Jeremy Young 


or years, Motorola Inc. has wrapped numerous 
different sets of peripheral functions around mi- 
erocontroller central processing units to offer eff- 
cient chip-level solutions for microcontroller applica- 
tions. Data converters, comparators, operational am- 
plifiers, a variety of memory-array combinations, 
and other functions have been added to microcon- 
troller chips in hopes of more closely satisfying the 
needs of definable subsets of the user population. 
But now there is an important new element in the 
strategy. Instead of poring over a list of variations 
on the standard-product microcontroller theme, 
searching for one that more or less matches his 
needs, each potential user can specify precisely what 
functions he wants on his microcontroller chip, no 
more and no less. This freedom of choice has come 
about because now one of Motorola’s popular micro- 
controller CPUs is available as a standard cell—the 
core cell for application-specific microcontroller 
chips. The MPU6805, an &-bit CPU that executes the 
standard 6805 instruction set, has been added to Mo- 
torola’s 2-um CMOS standard-cell library. 
But the core cell itself, which has been used in 
beta-site designs during the past few months, is only 
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MOTOROLA’S NEW STANDARD-CELL CPU 


Just add peripherals to the 8-bit 6805 microcontroller CPU that’s 
now a part of Motorola’s 2-micron CMOS standard-cell library 


1. CORE CPU. The MPU6805 core cell has an ALU, control and clock logic, and registers. 











part of the package Motorola is introducing. Design- 
ing with the cell would be very difficult without 
some crucial tools, which are also ready now. One is 
a simulation model of the MPU6805 cell that runs on 
work stations. Another is an emulation kit on which 
designers can construct a breadboard hardware mod- 
el of a proposed standard-cell microcontroller. 

Motorola sees a clear need for both types of devel- 
opment tools: the pure-software simulation tool and 
the hardware-based emulation environment. Simula- 
tion, the company says, is best suited to design tasks 
that are constrained to the application-specific inte- 
grated circuit itself, whereas hardware emulation al- 
lows designers to evaluate the ASIC design—and the 
software it will execute—in the context of the total 
system it will fit into, running at real-time speeds. 

Motorola offers one family of standard cells built 
with a 3-um single-metal CMOS process and another 
with a 2-um double-metal HCMOS (high-performance 
CMOS) process. The MPU6805 core cell (see fig. 1) is 
being introduced only for the 2-um cell library. It 
measures 76 by 83 mils as implemented in this pro- 
cess, and it runs at an internal 4-MHz rate when 
operating on a 5-V power supply (the external clock 
is 8 MHz). Its performance is equal to 
the fastest versions of the standard- 
part 6805 family built in HCMOS. 

The core cell is fully software-com- 
patible with such standard-part micro- 
controllers as the MC68HC05C4. In 
the core CPU are an arithmetic logic 
unit, control and clock logic, and reg- 
isters. All other peripheral blocks can 
be implemented with standard cells. 

There are more than 150 functions 
in Motorola’s 2-um cell library at the 
small- and medium-scale-integration 
levels. In addition, there are a number 
of larger cells that Motorola calls 
functional blocks. The core CPU is one 
of these blocks, and others include a 
cathode-ray-tube controller, a univer- 
sal asynchronous receiver/transmit- 
ter, a timer, and generated cells. 

The latter are blocks of memory or 
programmable logic arrays that are de- 
signed with cell generators. These 
tools allow the designer to select the 
exact dimensions of the array he 
wants. PLAS and random-access and 
read-only memories are available now, 
and electrically erasable programmable 
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ROM is planned for release in the third quarter, says 
John Carey, merchandising manager of Motorola’s 
ASIC division in Chandler, Ariz. 

One of Motorola’s particular strengths is the num- 
ber of analog cells in its 3-um library, many of which 
have already been implemented as 2-um cells. Those 
available now in HCMOS include comparators, an op 
amp, 8-bit analog-to-digital and digital-to-analog con- 
verters, and an analog switch. More are on the way. 

To design ASICs with these cells, customers use 
Mentor Graphics Corp. and Daisy Sys- 
tems Corp. work stations. The ASIC divi- 
sion hopes to have its tools working on 
platforms from Valid Logic Systems 
Inc. soon, Carey says. So far the simu- 
lation model for the MPU6805 core cell 
is only up and running on Mentor Graphics work 
stations using Mentor’s Quicksim behavioral-level 
simulation software. It is a bit more of a job to get a 
model going for Daisy’s gate-level simulator, Carey 
says, but such a model is due out shortly. 

All simulation models are not equal, the company 
points out. “Simulation models for microprocessor 
cores do not always duplicate actual circuit behav- 
ior,’ says Trevor Smith, principal staff engineer at 
Motorola. “That’s why you see so many models on 
the market that are not useful in designing cell- 
based products.” For a model to be useful in test- 
vector generation, for example, “it must be accurate 
for each clock cycle and not just show register states 
after the completion of a command,” he says. 


Motorola’s cell models allow accurate simulation 


of the core CPU and the functions that will be added 
to the chip. But simulating the complete system in 
which the ASIC will be used is seldom practical, pri- 
marily because models of all the other elements of 
the system—including sensors, for example, or me- 
chanical devices such as actuators—are not avail- 
able, and would have to be developed by the user. 

This is one reason why Motorola offers its 
MPU6805 evaluation board (see fig. 2), a tool that 
makes it relatively simple for a designer to 
build a hardware model of his microcontroller 
ASIc. This emulation kit includes one card car- 
rying the core processor and a second carry- 
ing debugging hardware—an RS-232-C inter- 
face to the host development system or per- 
sonal computer, RAM and ROM for a monitor 
program, and emulation-control logic. The de- 
bugging circuitry allows the user to start and 
stop his program, examine or change the con- 
tents of memory or the registers in the core 
cell, set breakpoints, and download programs 
from the host system. | 

The third board in the emulation kit is a 
wire-wrap board. This is where the user 
breadboards the circuitry that he will be add- 
ing around the MPU6805 core. The bread- 
boarded ASIC-to-be typically will be connected 
to a prototype of the user’s complete system, 
and will allow him to develop the software 
that drives the system. The software can then 
be tested at real-time rates in a realistic sys- 





2. EVALUATION SET. With the evaluation board set, a designer can build and 
debug a model of a microcontroller ASIC, and then put together a breadboard. 


tem environment before the ASIC is built. 

A hardware model of a proposed ASIC design im- 
plemented with the kit can be made to behave very 
much as the chip will, even though its internal tim- 
ing may not be exactly like the final ASIC, the com- 
pany says. Emulation is most effective for develop- 
ment phases of an ASIC, when the device and its 
peformance have not been fully defined. With a 
hardware model, the designer can evaluate his total 
system in the field, including the system’s timing 


Motorola also supplies the tools for designing 
microcontrollers: a software simulation model, 
and an em ula tion kit for building a breadboard 
TEI SNES Ba EE EE SES a OS a 


and human factors. He can look at system alterna- 
tives and the effect of environmental factors, and 
demonstrate the system for promotional purposes. 
Software simulation, on the other hand, is most 
effective for component-related tasks during the pro- 
duction phases of the ASIC design, when the functions 
and required performance of the device are well de- 
fined. Schematic capture, simulation of internal tim- 
ing, and generation of test vectors for the final ASIC 
design can all be done on the work station. The de- 
signer can evaluate circuit-design tradeoffs, internal 
analog circuit characteristics, and worst-case condi- 
tions; he can also generate parametric test limits. 
Simulation overcomes one limitation of hardware 
models built with the emulation kit—the fact that the 
designer cannot use circuits in the kit that are exactly 
the same as the ones that will be on the ASIC. OU 


For more information, circle 480 on the reader service card. 


TECHNOLOGY TO WATCH 2s a regular feature of Elec- 
tronics that provides readers with exclusive, in- 
depth reports on important technical innovations 
from companies around the world. It covers sig- 
nificant technology, processes, and developments 
incorporated in major new products. 
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by Charles L. Cohen 


Bo: has got plenty of people excited. A growing 
number of designers believe that once mixed bipo- 
lar and CMOS circuits are combined routinely into VLSI 
chips, biCMOS will emerge as a mainstream process 
that will be used to build a wide array of products. 
Because such circuits are now hard to build, progress 
has been slow going. Most of the action to date has 
been in Japan, though Motorola Inc. brought home the 
cup a year ago [Electronics, July 10, 1986, p. 67] when 
it announced the biggest biCMOS array, a 6,000-gate 
device. 

Now NEC Corp. in Tokyo has jumped out in front by 
developing the two largest biCMOS gate arrays yet, one 
at 6,372 gates and the other at 10,348 gates. The big 
circuits promise systems designers the ability to esca- 
late circuit complexity while retaining the speed and 
power benefits of bicMOS. The NEC arrays feature 
high speed, high drive, and freedom from latchup; both 
the »PD67060 and ~PD67100 more than double NEC’s 
previous limit of 3,140 gates for biCMOS arrays. 

‘NEC’s ability to leap from 3,000 to 10,000 gates 
springs from advances it has made in processing tech- 
nology that keep the size of the chip down. The pro- 
cessing steps include shrinking the interconnection wir- 
ing pitch and the use of some nonactive cell areas. 
Also helping to compress the chip are a simplified logic 
circuit and a clever current-booster design. 

By enabling designers to put more complex circuits 
on a single chip, the new chips can speed things by 
eliminating interchip delays. With the earlier 3,000-gate 
biCMOS part, it’s possible to build an error-correction- 
code circuit that operates to clock frequencies of 20 
MHz for 16-bit processors. A 82-bit error-correction- 


 POLYSILICON~ 


n EPITAXY 


nt BURIED LAYER 


pt BURIED LAYER 





The company packs 10,348 gates on a single chip; more complex circuits 
can now go on a single biCMOS chip, avoiding interchip delays 





code circuit designed with 3,000-gate parts will operate 
only to 10 MHz. That’s because the smaller the arrays 
used in a system, the slower overall speeds will be, as 
a result of time delays in output and input buffers, 
and between chips on a printed-circuit board. Thus, for 
equivalent gate delays, the larger arrays provide the 
highest circuit speed for complex applications such as 
ECC circuits—those requiring larger gate counts. 

With the 10,000-gate array, it’s possible to build a 32- 
bit error-correction circuit with about 7,000 gates that 
runs at 20-MHz. Of course, ECCs are mostly combina- 
tional logic, but a complex circuit requiring flip-flops 
also would benefit from biCMOS’s superior speed. 

The larger NEC parts retain the key specs of the 
earlier arrays. Internal gate propagation delay is 
only 0.8 ns for a NAND gate with a fan-in of two and 
fan-out of three. External drivability and output lev- 
els match those of advanced low-power Schottky 
TTL, with 24-mA buffers standard and 48-mA buffers 
available. Propagation delay is only 83 ns when driv- 
ing a 15-pF load, and 4.3 ns for a 50-pF load. 

With the process it had used to build 3,0G0 gates 
into one chip, NEC couldn’t deliver reasonably sized 
6,000- and 10,000-gate arrays, so it had to shrink the 
pitch of its aluminum interconnections. It also shrank 
nonactive portions of the cell, such as the insulating 
regions between active devices. The MOS channel 
length and width were not altered. Size of the 6,000- 
gate array is 9.5 by 9.81 mm; the 10,000-gate part 
measures 11.68 by 11.47 mm. The 3,000-gate array 
made in the previous process is 7.6 by 7.82 mm. NEC 
is aiming at 20,000-gate arrays as its next step; this 
will require shrinking the design rules from 1.38 to 1 
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1. NOLATCHUP. The largest biCMOS gate array puts all transistors into a thin epitaxial layer, with bothn+ and p-+ buried layers, to ensure free- 
dom from latchup—freedom so complete that NEC rates the arrays for live insertion and removal. 
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um and speeding up the gates into ECL territory. It is 
also looking to design upcoming devices so that exter- 
nal I/O levels can be either TTL- or ECL-compatible. 

Processing of the large arrays considers future 
large-scale applications. Fabrication of all active ele- 
ments in a thin epitaxial layer, with both n+ and p* 
buried layers, provides complete freedom from lat- 
chup and enhances bipolar transistor performance 
(see fig. 1). NEC designers, confident of latchup avoid- 
ance, have rated the arrays for live circuit insertion 
and removal, says Kodo Kimura, manager of the 
Customized LSI Department, Application-Specific LSI 
Products Division, in Kawasaki. 

The n-type epitaxial layer is kept to 1.5 wm to 
permit fine design rules—at the level of 256-Kbit 
memory—and thus high packing density. For high 
speed, CMOS devices have short channels, and bipolar 
devices shallow junctions. Effective channel lengths 
are 1.3 um. Minimum bipolar transistor emitter size 
is 15 by 3 pm, while emitter and base junction 
depths are 0.15 and 0.3 wm, respectively. Bipolar- 
transistor cutoff frequency is 4 GHz. : 

Compared with NEC’s earlier designs, wiring pitch of 
the first layer was reduced from 7 to 5.4 wm, and that 
for the.second layer from 9 to 7 wm. These reductions 
permitted an increase in the number of wiring chan- 
nels from 29 to 40 on the first layer, with the second 
layer remaining the same at 18, for increased intercon- 
nectivity. The reductions also allowed cell size to 
shrink from 117 by 188.5 wm to 91 by 216 ym. The 
width of the free channels between cells also de 
creased. Cell density rose from 45 to 51 per square 
millimeter. A redesign of the 3,000-gate using the new 
rules reduced that chip’s size to 74.37% of the original 
design. Since the 3,000-gate does not need the intercon- 
nectivity, the number of first-layer wirmg channels 
could be kept at 29. Consequently, the size of the new 
8,000-gate chip shrank from 7.6 by 7.32 mm to 6.438 by 
6.43 mm. 

Circuit design is intentionally kept simple 
(see fig. 2). A two-input NAND gate requires 
only six MOS transistors, one resistor, and a 
two-transistor bipolar current booster. Chip 
area is kept down by a design that provides 
one current booster for each internal cell of two gates. 
Since during static conditions one of the two bipolar 
transistors in the current booster is always ofi—just 
as one of the two transistors in a CMOS pair is always 
off—no current flows when the gates are not 
switching. 

The four MOS transistors in the upper half of the 
biCMOS cell have the same configuration as a stan- 
dard CMOS NAND cell. When one input goes low, the 
output goes high and drives the upper npn transis- 
tor. All of the output current flows into the succeed- 
ing gates, which require negligible current once ca- 
pacitances have been charged. The lower n-channel 
MOS transistors and npn transistor are off. When 
both inputs go high, the upper CMOS gate output 
goes low and the upper npn transistor is turned off. 
The lower npn transistor is biased on. If there is a 
positive voltage at the output terminal, it flows 
through the two lower n-channel transistors to drive 





2. KEEP IT SIMPLE. The internal two-input NAND gate requires only 
six MOS transistors. The bipolar pair forms a current booster. 


the base of the lower npn transistor, and the output 
is pulled down. 

For low standby current, the output-circuit driver 
operates as a biCMOS totem-pole inverter. Moreover, 
the use of a clever circuit configuration to clamp the 
output voltage at 0.5 V‘ keeps the lower bipolar 
transistor out of saturation while eliminating the 
need for the Schottky barrier diode usually used for 
this purpose. V‘ is the terminal voltage across a 
forward-biased emitter junction. 

Key to the operation of the clamping circuit is a 
transistor connected to a voltage divider, providing 
half of V‘ at the collector-to-base junction and V‘ at 
the base-to-emitter junction. Kimura says that on a 
small- or medium-scale Ic fabricated with a relatively 
short process, it would be simpler to add a mask and a 
Schottky barrier process than to add the clamping 
circuit. But because the process for fabricating the 
biCMOS part is already quite long, using the complex 


20,000-gate arrays are'the next goal, and 
NEC plans to make the external I/O levels of 
future parts either TTL- or ECL-compatible 


circuitry avoids the extra mask and keeps the process 
from becoming even longer. 

The »PD67100 features up to 228 I/O pins; the 
uPD67060 up to 180. Both have power dissipation low 
enough to permit the use of plastic pin-grid-array pack- 
ages. NEC will also offer ceramic PGA packages with 
72 to 280 pins, plastic leadless chip carriers with 68 to 
84 pins, and flatpacks with 120 to 160 pins. 

NEC will start accepting orders for the new arrays 
in September. The development charges are about 
$45,600 for the 6,000-gate part and $56,600 for the 
10,000-gate piece. Turnaround time is four weeks 
after customer approval of post-layout delay simula- 
tion. The price of the 6,000-gate devices in a 132-pin 
ceramic PGA is about $70 each when purchased in 
quantities of 1,000 per month. The 10,000-gate de- 
vices in the same package and in the same quantities 
will sell for about $106 each. 


For more information, circle 481 on the reader service card. 
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Introducing Goulds 
K450B Logic Analyzer. 


80 channels at100 MHz 
for power to spare. Fast. 





Quick-shift from timing jobs to state, from easy jobs to complex ones, with ease. 


At last, a logic analyzer with the power for any situation. 


Only the K450B gives you up to 80 channels w/10 ns 
resolution, or 40 w/5 ns resolution. Even on 32-bit 
devices, you can analyze state and detailed timing with- 
out probe switching. Think of the extra time you will 
have and the headaches you won't. 


Another breakthrough is what makes all that power 
easy to use anytime, on any job. It’s Auto Setup? the 
first automatic configuration system. 


All you do is push a button. Probes are checked for 
activity. Threshold and appropriate clock speed are set. 


Channels are arranged on the screen. You get usable 
data in 60 seconds or less. On all channels! 


80 ch. @ 100 MHz / 40 ch. @ 200 MHz 


And don't overlook the K450B’s other standard features: 
Ample 2K/4K memory. Auto Save for unattended trig- 
gering on preprogrammed events. Built-in disk drive. 
An advanced remote diagnostics function. A“Help” 
key when you need it. And many more. You can also 
order disassemblers for most popular microprocessors. 








Try the K450B once, and you'll agree—not since the 
famous Gould Biomation K100 has a new product so 
elevated the performance standards for logic analyzers. 
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For a K450B data sheet, an application note on Trace 
ontrol™ (our unique triggering system), and the Gould 

Test & Measurement Systems catalog, write: Gould 

Inc.,Test & Measurement Group, 19050 Pruneridge Ave., 


‘© 


Cupertino, CA 95014. a call these toll-free numbers: 








- France: ia 
ay — -19- 05- 90-1345 © 





U.S., Canada, Mexico: 
1-800-GOULD-10 © 







































































United Kingdom: os a ermany: | 
0-800-89-1095 - 0130- -986 
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With one of the largest standard cell and gate array libraries, 
and a first-time success rate of virtually 100%, GE/RCA has 
all the tools you need to design leading-edge products. 


The GE/RCA library of hundreds of veri- 
fied cells and functions is one of the broadest 
inthe industry. 

We have cells with effective gate length 
as small as 1.5 (.9u Coming soon). And 
double-level metal for higher-density chips 
that handle higher clock speeds. 

You can choose from a wide range of 
supercells, including core micros, RAMs, 
analog functions and bit-slice processors. 
Right now, we're working on new editions, 
including Advanced CMOS Logic, ERROMs 
and high-voltage cells. Additionally, we 
can generate custom cells to meet your 
requirements. 

SO you Can easily reduce an entire sys- 
tem onto a single ASIC chip, and get the 
ASIC benefits of smaller power supplies, 
lower system cost and higher reliability. 

Plus a full library of gate arrays. 

If your design calls for gate arrays, you 
can select from a broad line with up to 
13,000 gates. With alternate sourcing on the 
LS|/Toshiba series. 

~ GE/RCA gate arrays have effective gate 
lengths as smallas 1.2u.And they’ re compati- 
ble with the industry standard. 

Writing made easy. | 

We've made it easy for you to write your 
best-selling design. 

Our designer-friendly software gets you 
up to speed in as little as the three days It 
takes to complete our training Course. 

And our software supports the major 
workstations in the industry, including 
Daisy™ Mentor Graphics”™ Valid P-CAD® 


In Europe, call: Brussels, (2) 246-21-11; Paris, (1) 39-46-57-99; London, 0276-685911; Milano, ( 


Daisy™ is a trademark of Daisy Systems Corp. 

Mentor Graphics™ is a trademark of Mentor Graphics Corp. 

Valid™ is a trademark of Valid Logic Systems Inc 

FutureNet® is a registered trademark of FutureNet aData|/O Company. 
P-CAD® is a registered trademark of Personal CAD Systems, Inc. 


and FutureNet® 

Through the use of Twins, our transpar- 
ent workstation interface system, you can 
complete or revise your design at practically 
any workstation. 

We're also in the forefront of silicon 
compiler technology. So we can offer you 
the ability to create designs that are heavily 
BUS-structured, with your ROMs, RAMs, 
PLAs and ALUs compiled right into the design. 

The best editors in the business. 

We know how important accurate per- 
formance modeling is to you. That's why 
we ve developed the industry's most 
advanced simulation and parasitic extrac- 
tion programs, which make it easy to create 
designs that work. In fact, our first-time 
success rate is virtually 100%. 

And youcancounton our ASICs special- 
ists for technical Support from design through 
production. One other thing you can count 
on with GE/RCA: there are no hidden 
charges in addition to your NRE. 

On the best-seller list for years. 

GE/RCA has been the CMOS company 
since the day we invented the technology. 
We've produced one best-selling CMOS cir- 
cuit after another. And built the industry’s 
broadest line of High-Rel CMOS parts, 
including super radiation-hardened 
Silicon-on-Sapphire. 

With all this behind you, think how easy it 
could be to design a best-seller. 

For more information, call toll-free 
800-443-7364, ext. 14. Or contact your local 
GE/RCA sales office or distributor. 


2) 82-291; Munich, (89) 63813-0. 











TECHNOLOGY TO WATCH 


UPDATE: T’S DSP BOARD 
PIERCES Al RESEARCH NICHE 





exas Instruments Inc.’s 
signal-processing board, 
Odyssey, has ventured 
quietly out of the com- 
puter lab and into artificial-intel- 
ligence research markets. “The 
market is currently a small niche 
of researchers and developers,” 
says Guy Hogle, product market- 
ing manager, “but we think it is 
a promising area of business.” 
Odyssey is a parallel signal- 
processing board computer that 
plugs into TI’s Lisp-based Ex- 
plorer work station, combining 
the power of symbolic Al-processing and real- 
time DSP [Electronics, Aug. 21, 1986, p. 64]. Od- 
yssey contains four of TI’s TMS32020 DSP chips, 
an 8-bit coder-decoder port, a 10-megabyte/s port 
for data acquisition, and a highly flexible inter- 
face to the Explorer’s Nubus. The Nubus inter- 
face allows an Explorer to have up to 16 Odys- 
sey boards, each executing up to 20 million in- 





DSP BOARDS HELP TACKLE 
A TOUGH ener OF Al TASKS 
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structions/s written in Lisp, Forth, or assembly 
language. 

A prototype one year ago, Odyssey quietly hit 
the market early this year under the guidance of 
TI’s Data Systems Group in Austin, Texas. TI 
officials report the board is receiving most of its 
early attention from labs researching and devel- 


- oping neural networks. Other promising applica- 


tions appear to be in speech synthesis and recog- 
nition research, image understanding, and real- 
time DSP systems. 

Odyssey sells at a suggested retail price of 
$12,500. The option kit includes software, com- 
prising a TMS382020 assembler and linker for the 
Explorer; a multiprocessor window debugger; a 
Forth interrupter, which is downloaded from the 
work station to any of the 32020 chips; hardware 
diagnostics and drivers for application develop- 
ment; and a master control program for commu- 
nications between the board and the host sys- 
tem’s codec. 

The power of Odyssey was recently demon- 
strated at July's American Association for Artifi- 
cial Intelligence conference in Seattle, where TI 
workers attached two video cameras to the sys- 
tem and focused them on a goldfish swimming 
in a small tank. The Odyssey-equipped Explorer 
tracked the fish in three dimensions, displaying 
digital images on its screen.—/, Robert Lineback 


TECHNOLOGY TO WATCH 


UPDATE: MAXIM EXPANDS 
ITS SINGLE-VOLTAGE LINE 





ntroduced a year ago, the 

MAX232, the first single- 

voltage, RS-232-C interface 

chip, is now a “moderate suc- 
cess,” according to its designers, 
Maxim Integrated Products Inc. 
of Sunnyvale, Calif. Declining to 
cite exact figures, Brian Gillings, 
Maxim’s director of strategic 
planning and application engi- 
neering, says that on a scale of 1 
to 10, the MAX232’s sales perfor- 
mance rates between a 8 and a 
4. Nevertheless, the company is 
expanding the product line to in- 
clude 10 new devices. 

The expansion is intended to counteract the 
plans of Intersil, of Sunnyvale, Calif., which re- 
cently announced a competitive product, the 
ICL232. In response, Maxim is adding to its own 
product family MAX230 through MAX239. Each 
is a variation of the MAX282, offering different 
features to serve various market niches. The 


AT LAST, IT’S EASY TO 
oe RS-232-C MODEMS 
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MAX283, for example, has external capacitors 
mounted to its lead pins to save board space; the 
MAX230 comes with five transmitters and no 
receivers, for transmit-only operation. 

The original MAX232 is a single CMOS chip 
that generates all the voltage levels necessary 
for an RS-232-C interface [Electronics, July 24, 
1986, p. 89]. The chip contains two transmitters 
and two receivers, level shifters, and an oscilla- 
tor—replacing 15 to 20 discrete components as a 


whole. More important, with its on-chip dual-. 


charge pump, the MAX232 eliminates the $20 to 
$30 worth of circuitry needed to generate the 
positive and negative 5- and 15-V supply voltages 
required by the interface. 

The MAX282 is aimed at a niche market where 
designers need to fit the function into a small 
physical space, Gillings says, or have access to 
only a single 5-V power supply. “There appears 
to be a trend toward single-supply designs,” 
says Gillings. Designers, he points out, are mi- 
grating away from RS-232-C—which requires 
multiple voltage supplies—to newer RS-422 and 
RS-485 standards, which require a single positive 
and negative voltage, typically +5 V. 

Maxim admits its product is not a runaway suc- 
cess. But the new products, plus a one-year head- 
start, should ensure that the MAX232 will be far 
from a money-losing venture. —-—Jonah McLeod 
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MILITARY TECHNOLOGY TO WATCH 








onolithic microwave integrated cir- 
cuits based on gallium arsenide tech- 
nology have long had the potential to 
do for military electronic systems 
what monolithic digital and linear ICs based on 
silicon have done for commercial systems. Now 
GaAs MMICs may be on the verge of realizing 
that potential, as Texas Instruments Inc. moves 
into automated large-scale production in order to 
increase yield and lower costs. A big impetus is 
advanced military programs now coming on 
stream that need the superior performance that 
MMICs offer over hybrids. 

“In fact, for some applications with difficult-to- 
meet technical specifications, monolithic technol- 
ogy is the only method that can be used,” says D. 
Gary Lerude, engineering manager of TI’s Micro- 
wave Military Components Department in Dallas. 
“The classic hybrid techniques that have been 
predominant in the past are just not up to the 
job.” This is because in MMICs all the matching 
elements are defined photolithographically, af- 
fording greater control and consistency in lead 
lengths and structural dimensions; in hybrids, 
leads are generally wire-bonded by hand. A mi- 
crowave circuit at 18 GHz is extremely sensitive 
to variations of these elements, Lerude says. 

As with any IC, MMICs can lower costs, by 
reducing the number of components and inter- 
connections, compared with the equivalent hy- 
brid assembly of, say, a typical amplifier. Anoth- 
er important key to lowering costs is designing 
the chips for automated production, and this is a 
major focus of the TI MMIC campaign—an exam- 
ple being the work done on the multiple broad- 
band Lange couplers used in microwave amplifi- 
er design. TI is also easing the MMIC design ef- 
fort with extensive computer-aided-design librar- 
ies. However, the MMIC technology throughout 
the microwave industry still has a way to go, 
Lerude says. More improvements in design, pro- 
cessing, packaging, and testing are necessary to 
achieve the goal of affordable MMICs, he notes. 

One TI goal is to develop a line of MMIC build- 
ing blocks that can be used for multiple system 
applications in electronic warfare. The TGA8300, 
a 2-to-18-GHz distributed amplifier MMIC, is one 
of these building blocks (see fig. 1). Besides its 
6.5-dB average gain and +18-dBm compression 
point, its input/output standing-wave ratio is 





MONOLITHIC MICROWAVE ICs 
MOVE INTO PRODUCTION AT TI 


Automated large-scale manufacturing’ is 
starting up for upcoming military programs 
needing the superior performance that 
GaAs MMICs car provide over hybrids 





less than 2:1, making it a useful amplifier in a 
variety of system architectures. 

Another generic device, targeted for electron- 
ic-warfare applications in the 6- to 18-GHz region, 
is the TGA8014. It is the first medium-power 
amplifier available as a commercial GaAs MMIC. 
Previous commercial GaAs MMIC amplifiers have 
consisted of discrete GaAs FET circuits with 10 
to 20 dBm output power. In contrast, the 
TGA8014 MMIC amplifier delivers an unheard-of 
26 dBm (0.4 W) at 1-dB gain compression from 6 
to 18.5 GHz. Outputs of these MMICs can be add- 
ed with passive devices to achieve amplifiers 
with 1 W of output power. 

Such amplifiers and other MMIC devices in the 
6-to-18-GHz range and even wider bandwidths 
will appear in electronic-warfare applications 
such as phased-array jammers, expendable de- 
coys, and shared apertures. For all of these ap- 
plications, the production volumes of MMIC com- 
ponents will be several orders of magnitude 
above those of current hybrid components, and 





1. BUILDING BLOCK. Consistency of operating characteristics suits the 
TGA8300 MMIC distributed amp to many electronic-warfare applications. 
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Discrete GaAs FETs 
GaAs MMICs 
Chip capacitors — 


2. MMIC IS BETTER. A hybrid broadband amplifier (above) and 
an easier-to-produce MMIC (right) differ significantly in the num- 
ber of components and interconnections (see table, below). 


COMPARING HYBRID AND MONOLITHIC TECHNOLOGY 


2 


Alumina substrates 


MMIC 


1 

8 0 
0 3 
40 6 
50 10 


Total components 


Interconnections 
Number requiring skilled manual labor 


Number suited to automated equipment 


Total interconnections 


costs will be several orders of magnitude lower. 
A comparison of comparable hybrid and mono- 
lithic amplifiers clearly illustrates the differences 
between the two. Both circuits have equivalent 
electrical performance, but the differences in 
complexity between the two are marked. 


The hybrid implementation of a broadband, 


high-frequency GaAs FET amplifier (see fig. 2, 
top photograph) is representative of what is pro- 
duced today by the microwave industry. It con- 
sists of four balanced amplifier stages achieving 
about 20 dB of gain. Discrete GaAs FETs are used 
for the active devices, and the matching circuits, 
Lange couplers (microstrip structures that com- 
bine or split power between ports while maintain- 
ing an impedance match), and thin-film bias resis- 
tors are fabricated on alumina substrates. 

The equivalent MMIC amplifier (see fig. 2, 
right photograph) is representative of circuits 
that are now in limited production. Three mono- 
lithic distributed amplifiers are assembled with a 
single thin-film network on a carrier. The distrib- 
uted amplifier MMICs have very flat gain with a 
low I/O SWR and can be directly cascaded without 
Lange couplers. 

A comparison of circuit complexity of the hy- 
brid and MMIC implementations of the amplifier 
yields some striking differences in component 
count and interconnection count (see the table). 
Further, the critical interconnections associated 
with the Lange couplers and the FETs require 
manual bonding by a very skilled assembly oper- 
ator. In contrast, the MMIC amplifier can be as- 
sembled using automated equipment, eliminating 

















the need for highly skilled assembly workers. 

All the MMICs that TI is developing are being 
designed for low-cost, high-volume production 
following strict design rules. One key goal that 
must be reached is to achieve minimal human 
interaction in amplifier assembly and test. There- 
fore, for reliability and cost control, all MMIC 
thin-film networks and other parts must be de- 
signed to be assembled by automatic placement 
and wire-bonding equipment. In the first step of 
assembly, for example, all amplifier MMICs, de- 
vice pedestals, and thin-film networks are sol- 
dered to a carrier plate in a single operation. 

A typical production problem with hybrid mi- 
crowave circuits that is solved with MMICs is 
represented by multiple broadband Lange cou- 
plers. The fine-line crossovers on the microwave 
thin-film circuits that implement these couplers 
are usually formed by bonding one wire at a 
time (see fig. 8, top photograph). This is a labor- 
intensive, costly process, and the production 
throughput is low—especially for small-geome- 
try circuits in the 6-to-18-GHz range that can 
require interconnection between lines with 25-um 
geometries. , 

But reliable techniques are now available that, 
on a production basis, allow air bridges to be 
made efficiently. With these new techniques, 
plated-gold air-bridge crossovers replace the 
manual interconnection operation (wire bonding). 
These plated crossovers (see fig. 3, bottom pho- 
tograph) are formed during a thin-film circuit’s 
fabrication by various precision photolithograph- 
ic patterning techniques, sputtered metal deposi- 
tion, and gold-plating processes. 

The advantage of the new approach is an ab- 
solute yield improvement. And what loss there is 
occurs on inexpensive fabricated parts rather 
than complex module assemblies. At TI, the in- 
terconnection cost associated with Lange cou- 
plers is reduced by a factor of seven when plat- 
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ed crossovers replace wire-bonded crossovers. 


Aided by an ever-growing data base of GaAs, 
FET, and other component and circuit attributes, 
characteristics, and procedures, MMIC perfor- 
mance is proving to be consistent both on-slice 
and from slice to slice. The MES FET is the basic 
building block of GaAs MMICs, and designs with 
it are based on standard-cell libraries of MES 
FETs. Similar libraries are available for other 
passive devices, microstrip transmission lines, 
and microstrip discontinuities. 

Despite a continuing evolution in the maturity 
of GaAs MMIC technology and the development 
of devices that can be system solutions, major 
technical and affordability issues must still be 
addressed. Improvements in MMIC design, pro- 
cessing, packaging, and testing are necessary to 
achieve a more viable technology base. Improv- 
ing the odds of a first-pass MMIC design success 
requires the development of more sophisticated 
CAD programs. Existing linear-analysis programs 
require improved models for microstrip discon- 
tinuities and coupling effects. And designing 
broadband nonlinear circuits, such as GaAs FET 
power amplifiers, requires that nonlinear CAD 
programs become available to designers. Such 
programs, not commercially available, have been 
under development at TI and other firms for sev- 
eral years and have proven to be essential. 

Further advances in materials and processing 





3. CROSSED BRIDGES. Bonding 0.007-in. wires (top) to intercon- 
nect Lange couplers requires a skilled operator. Air bridges 
(bottom) formed in a thin-film process eliminate this bonding. 


termine the critical yield and cost drivers and 
establish the correlation and sensitivities be- 
tween processing parameters and electrical per- 
formance. Following this identification effort, 
process controls and refinements must be imple- 
mented, and yield and cost improvements will 
have to be demonstrated. L 


For more information, circle 482 on the reader service card. 


technology are needed to improve 
processing yields, reduce process- 
ing costs, and increase production 
capacity. Recent advances in pack- 
aging technology give promise 
that a low-cost, high-performance 
MMIC package usable to 20 GHz 
will soon be available. To further 
minimize cost, an optimum test se- 
quence for GaAs MMICs must be 
defined. It must combine both on- 
slice and in-package de and rf 
testing. The need for 100% on-slice 
rf probing remains an open issue, 
depending upon whether dc data 
will prove sufficient to gauge rf 
performance. The MMIC process 
flow complicates the task of 
achieving 100% on-slice rf probing 
of MMICs at microwave frequen- 
cies, especially on thin (0.10-mm) 
wafers. 

The next major step in the tech- 
nology development is largely a 
manufacturing-technology _ effort. 
This is a critical transition period 
in which the technology emerges 
from limited production to full- 
scale manufacturing. 

During this phase, monolithic- 
circuit cost and yield goals must 
be defined for each market. Initial 
production runs of MMICs will de- 
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WHY GARY LERUDE Is BULLISH. ON MMICs — 


For D. Gary Lerude, two important ques- 
tions have been facing Texas Instru- 


‘ments and other makers in the military 


microwave business: can monolithic mi- 
crowave integrated circuits be produced 


in volume at a price a system purchaser 

ean afford, and can they overcome the 
traditional problems that microwave de- LE 
| ce eee automation. 7 So - 
“Today the answer [to both pietonel L 
brid route, with more costly Hencawired 

operations and chancier yields _ 


vices have always had? 


is yes for a wide variety of simple parts, 


and if developments in the MMIC indus- — 


try continue as they have, more complex 


MMICs will become effective,” says Ler- | 


ude, engineering manager of TI’s Micro- 
wave Military Components department 
in Dallas. 

“The MMIC industry is only in the ear- 
ly stages of its life,’ he adds. “Despite 
the progress we've made, it 


should not be thought that e 


GaAs-based MMICs are any- 
where up to the level of what 
has been achieved by silicon- 
based ICs.” 

Lerude points out that the 
microwave industry, highly 
dependent on government 
contracts, has long been as- 
sociated with low production 





D. GARY LERUDE 





“volumes and 4 hon component ee S 


: And the! cone has been on. perfor / 


es - 
microwave systems. have gone the hy- 





Lerude is a prime mover i 


tempt to move MMICs into high gear. 


Joining TI in 1978 as a microwave de- 
sign engineer supporting the high-speed 
anti-radar missile (HARM) program, he 


has been involved in military microwave- 


component development ever since. He 
is currently responsible for 
| the technical development 
| and support of GaAs foundry 
services, GaAs FETs, and 
MMICs. He holds a BSEE 
from the University of Den- 
| ver, an MS in systems engi- 
| neering from Wright State 
University, and an EE degree 
from Southern Methodist 
University. 





HOURS MINUTES 


Until now, if you wanted to put 50,000 
gates on one chip, you usually had to put 
them in one at a time. You had to put in 
three months work. And you had to put 
your launch date into a holding pattern. 

Not anymore. 

Announcing the 
only compilers that take you to 
gate arrays and cells. Fast. 

Now with VLSI's new Datapath and 
State Machine Compilers you can design 
in high level symbols instead of gates. A 
design that used to take months, can now 





SECONDS 


be turned around in days. Even less. 

With the help of our new Datapath 
Compiler you can design a 64-bit RISC 
datapath on your lunch hour. 

But can you use control logic? You bet 
your sweet datapath you can. 

Our State Machine Compiler accepts 
high level expressions of logic functions 
and gives you tightly packed state control 
logic in a fraction of the time it would 
take to design it by hand. 

We did the design entry for an asynchro- 
nous receiver in one hour. It would’ve taken 








HOURS 


seven days using traditional schematics. 
And not only do we give you high 


integration design tools, we give <<: 


you high integration devices. 
Our CMOS 1.5 micron 
VGT100 series of gate arrays { 
puts as many as 50,000 use- 
able gates on achip. And @ 
our 1.5 micron CMOS = 
cell-based technology 
packs over 100,000. 
If youd like more 
information about 


MINUTES 


SECONDS 


our new Datapath and State Machine 
Compilers, and the VGT100 family of 
gate arrays they work with, write us 


at 1109 McKay Drive, San Jose, 


CA 95131. Or give us a call at 
(800) 872-6753. 


_____Well show you a good time. _ 
© To find out how much time you can 


: LY VLSI TECHNOLOGY, INC. 
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Macintosh” personal computers are having 
a positively uplifting effect on business. 

A fact not lost upon a growing number of 
FORTUNE 500 companies, as they watch pro- 
ductivity go up. And training costs come down. 

All thanks to Macintosh’ point-and-click 
simplicity, its graphics interface and consistency 
from program to program. 


But to add fuel to the Macintosh fire, we . 


now present our most ‘abadatae computer yet: 

Macintosh II. = 

Which, because of its 
talent for easy expansion, 
is raising even more corpo- 
rate eyebrows. 

Just take off its cover 
and you can easily appre- 
ciate why. Inside are six 
expansion slots that repre- 
sent an entirely new kind 
of technology 

They handle information with extraordi- 
nary speed. Plus, they have the good manners 
to “configure” themselves. 

So however many devices you add, there 
are never any special switches to set. All you 
have to do is turn on the power. 

As for the available options, they're rather 
revolutionary as well. 

Add a co-processor card and you can run 
not only Macintosh programs, but programs 
you may already be using on IBM PCs. 

Add a communications card, and you can 





eration software is 
Macintosh Il runs p esl like Living 


Videotext’s MORE a: Microsoft’ Excel. 


for business. 





connect to office networks like Ethernet and 
company mainframes. And with a video card, 
you can drive the high-resolution 13’ Apple- 
Color” RGB monitor To create ht of nearly 
photographic quality, zag a. 
drawing from a pal- 
ette of more hin 16 
million colors. mc acnep nas epmmmart i 

Macintosh II is open for other choices as well. 

You can expand memory all the way to 
eight megabytes on the main board. Choose one 
or two floppy disk drives. And a built-in hard 
disk that stores 20, 40 or 80 megabytes of work. 

But expandability is only part of our story 

At the core of Macintosh II is the new 32-bit 
Motorola 68020 processor, clocking in at a firey 
16MHz. Plus, it has a math co-processor 

So it can perform calculations up to 200 
times as fast as conventional computers. 

We realize, however, that words alone may 
not be enough to sway you. Thats why we've 
prepared this open invitation: 

Just call (800) 538-9696, ext.300, and we'll 
promptly give you the name of the authorized 
Apple reseller closest to you 

Then its a simple 
matter to stop in. Put your 
hands on a Macintosh II 
personal computer 
And uncover a whole 
new source of power. . 


Thepower tobe vourbest é 










©1987 Apple Computer, Inc. Apple and the Apple logo are registered trademarks of Apple Computer Inc. Macintosh and AppleColor are trademarks of Apple Computer Inc. FORTUNE is a trademark of Time Inc. MORE is a trademark 
of Living Videotext, Inc. MS-DOS and M icrosoftare registered trademarks of Microsoft Corp. IBM is a registered trademark of International Business Machines Corp. Ethernet is a registered trademark of Xerox Corp. 
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The survival of today’s combat helicopter depends on 
keeping a low profile. Abbott’s BC100 triple output, switch- | 
ing DC-DC converter helps the Lynx helicopter achieve this 
low profile. oe 

The BC100’s low 1.875” profile 
allowed 100 watts to fit into a tight space 
requirement. At the same time, the Lynx 
helicopter was able to take advantage of —_ : 
the economy and reliability that come from using a a standar 
product, the BC100. 

Because the BC100 meets the requirements of MIL-STD- 
810C, and MIL-S-901C, the Lynx program’s decision to go 
with Abbott’s BC100 will also pay off in extra survivability. 
Plus the BC100 features low ripple/noise and EMI within the — 
limits of MIL-STD-461B. 

For other applications that call for small yet 
- powerful converters, Abbott offers both 100 and 
200 watt models. Each available in single and _ 
triple configurations. And all with a wide array 
of options available. 

For more information and a copy of our 1988 
Military Power Supply Product Guide, call or write today. 
















Abbott Transistor Laboratories, Inc. Power Supply Divi- 
sion, 2721 S. La Cienega Blvd., Los Angeles, CA 90034 


_ 42137 936- 8185. Eastern Office: (201) 461-4411, Southwest 
: 2 eS ae 437- 0697, London Office: 0737-87- gets 


"WHEN RELIABILITY Is IMPERATIVE” 





sBY.EC POWER SUPPLIES 
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| MILITARY /AEROSPACE NEWSLETTER 


‘HUGHES TO BUILD INTEGRATED PROCESSOR FOR ADVANCED TACTICAL FIG 


he high- stakes battle to win a development contract for 
I Integrated Processor in the Air Force’s YF- 22 Advanced Té 
_ program heated up when GMHE/Hughes Aircraft Co. was chosen in | 
_lo develop. the processor for the Lockheed-Boeing- General Dynami 
Ihe other competitor in the YF- 22 program, a team of Northrop and 
nell Douglas, is expected to announce its choice of a processor de 
shortly. The processor, which is ‘the core computing element for all ; 

_ subsystems in the fighter, will integrate signal- and mission-processing fun: 
tions that are currently handled by dedicated processors. The process s 
hardware. will. draw heavily on Very High Speed Integrated Circu ; 
ogy. The known contenders vying for the yet-to- be-awarded Northrop- 

nell Douglas development contract are Hughes, AT&T, IBM, as 
house. Westinghouse has already won contracts. to develop the rf po 
the radar subsystem from both teams. Why so much interest? Insiders 
wine peecien contract could be worth $1 billion. 


GRUMMAN TO doen OUT A-6F, ‘BUT PRODUCTION | Is UNCERTAIN. . a 


he first of five pre-production A- 6F Intruders was scheduled to be rolled 
out on Aug. 3 for flight testing at Grumman Corp.’ s Calverton, N. Y., 


operation, and Grumman may have learned by ther whether the program has 
a future beyond that. The Navy has requested $702.2 million to buy 12 new 
_ A-6Fs, complete with upgraded avionics and a new radar system, during 
fiscal 1988, but the funds may not be forthcoming. The House Armed Ser- 
vices Committee supports the program, but its Senate counterpart is trying to 
shoot it down in favor of additional funding for the Navy's next-generation 
attack plane, the Advanced Tactical Aircraft. Grumman has been working on 
the A-6F since August 1984 under a no-profit, fixed-price. full-scale develop- 
ment contract. The company ori nginaly pees a eas buy of more 
than 150 Intruders 
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ane WHILE ITs Ft 4D AVIONICS DEVELOPMENT MOVES AHEAD 


. ie ae ET nme TE STEER eT, em aa pai ey a Sa nnn cee Coes are =e aoe ts = Reina aaa ae 


Bhe $984 million program to ‘develop the next panera on of the Ne 
tactical interceptor and fighter moved a step closer to a p 
when Grumman Corp. established the F14D Avionics Develop 
ry. The program began in July 1984. Prototype avionics subs) 
“ oo from Se a6 Se and pect ve 





bonbhue he fligni tess ee ight up Hl Merce ose \ 
set to take delivery. Five planes will be built—one to te 
Bes three to test the flignt systems. and ee. 





PENTAGON HAS UNDER way OVER 100 PROGRAMS USING FIBER OP’ 


EE Ses aoe en 


m@iber-optic sales to the U. S militar y are e booming. New Sie as 
well as such optical-fiber features as light weight, radiation resistance, and | 
immunity to electromagnetic interference, are resulting in an almost 50% gain | 
over 1986 in U.S. military budgeting this year, to an estimated $90 million. 
Currently, there are more than 100 programs under way within the Pentagon 
that involve optical fiber, according to Steven B. Searcy, chief of the electro- 
optics branch of the Defense Electronics Supply Center, Dayton, Ohio. One | 
military contractor, Corning Glass Works, Corning, N. Y., is proposing several | 
new applications, including fiber-tethered torpedoes, roving fiber-optic robotic | 
anti-tank weapons, and submarine detection and location networks. Lt 
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; ‘fii AEROSPACE NEWSLETTER 


ce Y TO BUILD DETECTOR THAT SENSES BOTH IR AND VISIBLE LIGHT 


_ Ee Inc. is developing an indium- gallium- -arsenide photodetector for the 
fim National Aeronautics and Space Administration that can detect both visi- 
~ ble and near-infrared light. NASA is looking for ways to calibrate and charac- 

— terize light sources with outputs in the 0.5-to- 1.7-um wavelength. Current 

methods require two sets of detectors for that range—a silicon detector for 

visible light, and a germanium detector for infrared. Gregory Olsen, president 
and chief executive officer, says Epitaxx has already demonstrated feasibility 
and is now awaiting NASA’s go-ahead to develop a production version of the 
device, which will be the biggest InGaAs device ever built. To accommodate 

-—rtéi“i“—ié™s—OSCSsSCF production volumes of the 5-mm-diameter detector, Olsen says the company 
may switch from conventional 1-in. wafers to 2- or even 3-in. wafers. O 































ES OF FLAT-PANEL DISPLAYS ARE EXPECTED TO QUADRUPLE E BY 1990 


RTs represent more than 85% of the Value of the military display market. 
but by 1990 the rapid market growth of flat-panel displays will reduce that 
lead to only 51%, according to a study by Stanford Resources Inc., San Jose, 
Calif. The study forecasts the CRT market shrinking, in constant dollars, from 
$727 million in 1986 to $615 million in 1990. In the same period, the flat-panel 
market is expected to grow from $124 million to $587 million. One reason for 
this growth is the ongoing replacement of the traditional analog displays in 
aircraft cockpits by electronic digital displays. But the study predicts that the 
Army will purchase the most flat-panel displays over the next eight years, 
putting them in tanks, personnel carriers, command posts, and rugged field 
- computers. Plasma, which is the more mature technology, has captured the 
major portion of current applications, but Stanford Resources says electrolu- 
minescent oye will S20 in Poe as they become more reliable. a 





















"SANDERS SOLVES ‘ALQ-1 26B PROBLEMS; NAVY ONCE AGAIN STARTS BUYING 
aes that earlier problems Sanders Associates was having with the 
production of the AN/ALQ-126B Electronic Countermeasures System 
were solved, the Naval Air Systems Command is now buying more units. 
Sanders had previously delivered 350 systems. Being employed as a defen- 
sive system for Navy fighters and attack aircraft, the units are in production at 
the Lockheed division in Nashua, N. H. The ALQ-126 was one of several 
programs that had unspecified problems when Lockheed acquired Sanders 
last year. The latest order—a $75 million award out of an overall $149 million 


contract—calls for production of 151 ALQ-126B units and 74 pod- mounted 
(ALQ-164) versions for ney and Marine Corps aircraft, => O 




















_ DEFENSE CONTRACTORS INCREASINGLY TO LINK UP WITH ELECTRONICS FIRMS 





De: electronics companies are attractive takeover targets because 
they benefit from a growth market in world defense budgets, according to 
Prudential-Bache Securities’ recently published Aerospace/Defense World Re- 
view. The report says the advantages of vertical integration, coupled with the 
increasing role electronics plays in defense industries, will increasingly drive 
defense contractors to link up with electronics operations—either as acquisi- 
tions or as strategic partners. Prudential is betting, for example, that “Boeing 
Co. will likely combine the electronic surveillance equipment built by ARGO- 
Systems Inc. with airframes built by de Havilland, creating a presence in the 
low-cost airborne-surveillance market.’’ However, the report notes, defense 
electronics firms will generally not be the targets of hostile takeovers, since 
their most valuable assets are often epee who ae be scared off by a 
hostile takeover. C] 
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Hot performance. Cool pricing 
asy mounting. Complete your 
T'links with HP sizzling new 


Have you been 

looking for the convenience of the 
ST Connector, HP quality and afford- 
able pricing? Look no more. The DC 
to 50 MBaud performance, uniquely 
efficient optics and 4 km range of 
Hewlett-Packard’s fiber optic trans- 
mutters and receivers have already 
made them a designer’s favorite. Now 
they are available for use with the 
popular spring-loaded, quick-twist ST 
Connectors at extremely competitive 
prices: as low as $12.50 in quantities 
of 1,000.4 

HP’s ST transmitters and com- 


panion ST receivers are completely 
specified with 62.5/125, 100/140 and 


50/125 pm fiber sizes. For transmitters, 


ansmitters and receivers. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


coupling repeatability is an exceptional 
0.2 dB and MTBF @ 40°C exceeds 
4,000,000 hours. No mounting hard- 
ware 1s required. Units can be auto- 
inserted and wave-soldered. 






Fire-you-up sale: 
90 days only! 


Save 80% off the 
regular evaluation kit 
price! For the next 90 
days order the complete 
HFBR-0410 kit** for just $10.00. 
(One to a customer, please!) Make checks 
payable to Hewlett-Packard Company and 
send with this coupon and your business card 
to Monte Smith, Hewlett-Packard 
Components Group, 370 West Trimble Road, 
Mail Stop 91-1G, San Jose, CA 95131. 


LJ Td prefer an SMA connector evaluation 
kit for $10 instead. 


**Kit includes an HFBR-1412 Transmitter, 
HFBR-2412 5 megabaud TTL receiver, and 3 
metres of AT&T's 62.5/125 um fiber optic cable 
CG08705 


For more information, call the Hewlett-Packard sales office listed in your telephone directory white pages and 
ask for the Components Department. To order, contact your nearest HP distributor. In the U.S.; Almac Electronics, 
Hall-Mark, Hamilton/Avnet, or Schweber. In Canada: Hamilton/Avnet or Zentronics Ltd. 


*“ST®” is a registered trademark of AT&T for Lightguide Cable Connectors. +U.S. list price. 
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More options for every 
design. Every mode. 


Everybody's need for 
practical solutions. x: 


assemblies, cables and 
products from board level 
to network level 
implementation. 


Circle 101 on reader service card 














Now AMP makes it easier to 
design with fiber optics. And to 
bring fiber optics into practical 
application. With the broadest 
selection of single-mode and multi- 
mode interconnect products 
available anywhere. 

The newest? Our 2.5mm 
threaded or bayonet styles which 
offer high performance and inter- 
mate with current single-mode 
connectors. 





























Cable and cable assemblies. 
Connectors and splices. Active 
device mounts. Transmitters, 
receivers and transceivers. And 
the technology you need — board 
level to network level—to create 
and maintain your entire system. 

And—as you might expect from 
AMP —all our interconnect 


AMP and OPTIMATE are trademarks of AMP Incorporated. 


products and application tooling 
are designed for simplicity, preci- 
sion and speed. Just the practical 
help you need to put bright ideas 
to work. 

Call (717) 780-4400 and ask for the 
AMP OPTIMATE Information 
Desk. Or write AMP Incorporated, 
Harrisburg, PA 17105-3608. 


ANi-F interconnecting ideas 


Transmitters and receivers offer 

logic level compatibility at data 

rates from 25 Mb/s to  ——. 

220 Mb/s. Available in |\2 § 
eithershortorlong (ar § ne_929¢ OPIN 


wavelengths. Trans- 
ceiver plugs into a 


TRANSCEIVER 


standard RS-232 port | 
for instant fiberoptic | 


capability. 


Easy-access patch panel 
systems simplify net- i, 
work implementation 

with our tunable 

spring splices or 

Our no-epoxy/no- 

polish mechani- 

cal splice for / 
multi-mode 

use. 
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BCommodity ICs | 


In the September 3rd issue, 
the editors of Electronics 
magazine take a close look 
at what’s fueling the drive 
for better performance in 
computer systems. 

Commodity ICs? 

Proprietary ICs? 

RisG?7 

Today's systems designers are 
faced with a myriad of choices 
when looking to design in greater 





, Ss 


Proprietary ICs 


performance for their computer 
systems. Should they wait for IC 
manufacturers to develop the 
next generation of devices? 
Should they design their own? 
Or develop systems based 
on Reduced Instruction Set 
Computer (RISC) architectures? 
In this special report, readers 
will get an in-depth look at the 
pros and cons of the various 
approaches being considered in 





the U.S. and in Europe. 

It's an issue that more than 
131,000 technical managers and 
senior engineers will be driven 
to read. 

And an issue advertisers should 
be in to fuel their sales. 

Ad Closing: August 10, 1987 
Recruitment Closing: August 17, 1987 


«4 Electronics 
ae ee ee 
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ELECTRONICS COMPUTERS & PERIPHERALS 





MERCURY’S 10-MIPS COPROCESSOR 


TRANSFORMS VECTORS FAST, TOO 





MEMORY CACHE, WEITEK CHIPS BOOST st nsdeeches Ss POWER 


he versatility of general- 

purpose computers and the 
vector-processing performance 
of array processors have been 
combined into a single-board 
coprocessor described by its 
developer as a microsupercom- 
puter that offers greater per- 
formance—10 million instruc- 
tions/s—than many systems of 
either type. 

The MC3200, from Mercury 
Computer Systems Inc., is de- 
signed for accelerator applica- 
tions, including simulation, sig- — 
nal processing, and image pro- [| 


cessing, on the IBM Corp. Per- Hay : 


sonal Computer AT and 
compatibles, Apollo Computer 
Inc. DN 3000/4000 work sta- 
tions, and computers compatible with 
Motorola Inc.’s VMEbus. 

The MC3200 executes scalar and vec- 
tor instructions at a rate of 10 million 
instructions/s, or a peak of 20 million 
floating-point operations/s. That trans- 
lates into a benchmark of 5 megaflops 
Linpak with coded linear algorithm sub- 
routines. John Nitzsche, vice president 
for product planning, says the MC8200 
achieves its performance by combining a 
fast cache memory with an integer-pro- 
cessor unit (IPU) and a floating-point 
unit (FPU). The latter two devices are 
the 82-bit Weitek Corp. 8032 X1 chip set. 

The coprocessor can be programmed 
in C, Fortran, or Mercury’s MC assembly 
language. A library of scientific algo- 
rithms is available; additional software 
includes an assembler, a parallelizer for 
code optimization, C and Fortran compil- 
ers, a librarian, a linker, an interactive 
debugger, and a disassembler. 

The MC8200 is Mercury’s first appli- 
cation accelerator. Since the Lowell, 
Mass., company’s founding in 1988, 
most of Mercury’s boards have been ar- 


ray processors, and the MC3200 comes 


at a time when the market for accelera- 
tors is forecast to grow substantially 
faster than that for array processors. 
Jeffry Canin, an analyst with Ham- 
brecht & Quist Inc., San Francisco, esti- 
mates that application accelerators will 
grow from $50 million in 1986 to $210 
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EXPANDABLE. The MC3200’s 2 Mbytes of on-board main memory 
can be augmented in increments of 2, 4, or 8 Mbytes. 


million in 1990, while the array proces- 
sor market will grow from $210 million 
to $375 million over the same period. 

John Montelione, marketing manager 
and a cofounder of Mercury, says the 
company sees an opportunity to expand 
in a market closely aligned with its tra- 
ditional business, and a chance to take 
advantage of the market’s growth. 

An early MC3200 user, Cubicomp 
Corp., Hayward, Calif., has boosted per- 
formance 10 to 15 times in a product 
called the Render Acceleration Compute 
Engine. It will be used, among other 
things, to speed three-dimensional anima- 
tion of graphics, such as the flying logos 
used as introductions for television news- 
casts. The Mercury accelerator replaces 
an Intel Corp. 80287 math coprocessor in 
Cubicomp’s PC AT-based engine. 
SCALAR MODE. Nitzsche says the 
MC3200 is a low-power (15 W_ peak) 
board that offers “strong vector pro- 
cessing and is also good in the scalar 
mode,’ which is unusual, he adds. A 
similar product [Electronics, March 5, 
1987, p.69) from Sky Computers Inc., 
also in Lowell, offers faster vector pro- 
cessing, but at a higher price—$10,000 
for Sky’s product versus $8,000 for the 
MC3200. Sky’s product does not offer 
scalar processing. 

Nitzsche points out that the MC3200, 
unlike array processors, not only accel- 
erates a mix of vector and scalar opera- 


tions but also eliminates the 
need for using the host proces- 
sor for decision making and 
data management. “Big 
chunks of a user’s application 
can now be brought down to 
, the coprocessor, instead of be- 
| ing done on the host,” he says, 
| because on-board memory en- 
ables users to load a complete 
program. There’s no need to 
transfer data via the host bus. 

The FPU is a dedicated float- 
ing-point processor that per- 
forms 32-bit arithmetic opera- 
tions at a maximum rate of 20 
megaflops. The 82-bit IPU has 
a reduced-instruction-set com- 
puter architecture that offers 
10-mips performance. There is 
also a 32-bit program sequencer unit, an- 
other member of the Weitek family, that 
operates at 10 mips and includes on-chip 
address-holding registers to support pipe- 
lining instructions—one instruction is ex- 
ecuted while the next is fetched. 
MEMORY. On-board main memory in the 
MC3200 ranges from 512 Kbytes to 2 
Mbytes of dynamic random-access mem- 
ory; increments of 2, 4, or 8 Mbytes can 
be added by installing an optional 
daughterboard. The two-way interleaved 
main memory is organized as a 64-bit 
array; it can output 82-bit data at a peak 
rate of 40 Mbytes/s or one word trans- 
fer every 100 ns. Nitzsche says these 
rates are a good match for the speed of 
the Weitek chips. 

The 8-Kbit by 8-bit (8,192 instructions) 
cache memory is implemented in high- 
speed Fujitsu Ltd. CMOS static RAMs. It 
holds the most recently executed instruc- 
tions. If a cache miss occurs, stalling the 
MC3200, 16 instructions—including the 
next required instruction—are automati- 
cally fetched from main memory into the 
cache, restarting the MC3200. 

Multiprocessing is enhanced in the 
VME version of the coprocessor, because 
one MC3200 can autonomously control 
the bus. In this bus-master mode, one 
MC3200 can read and write data directly 
to the memory of another MC3200 with- 
out involving the host. Nitzsche says this 
feature will be beneficial in traditional 
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SAVE BIG 











signal and image processing, as well as | ment environment can be obtained for 


ON 3 ber anes ARD in real-time simulation. $7,500 for any version of the board. That 
The PC AT and Apollo versions of the | environment includes C and Fortran com- 
HP-28C MC3200 are available immediately. The | pilers, an assembler, an interactive de- 
e Advanced statistics atin + whic ae ‘ dard mathematical algo- 
Unit : price of one unit, which includes 2 bugger, a standard mi 
5 250 Facets com- urna ia tinea || Mbytes of main memory, is $8,000. The rithm library, and a driver/executive. 
eae —— VME version will be available early in -Lawrence Curran 


¢ 60 direct keyboard 
commands 

¢ Separate alpha and 
numeric keyboards 

¢ Four-line LCD display 

¢ Infrared printer interface 

¢ Folding ‘clamshell’ case 

¢ Battery power (3” N” 


Cells) 
me Mfg. Sugg. Ret. $235 $175 


HP-4sc= 8 


the fourth quarter at $10,000. Software | Mercury Computer Systems Inc., 600 Suf- 
run-time licenses range from $300 to | folk St. Lowell, Mass. 01854. 
$1,500 per board; a complete develop- | Phone (617) 458-3100 [Circle 341] 


CDC’S CAD/CAM SOFTWARE 
RUNS THREE TIMES FASTER 


B:.. computer-aided design applica- 
tions to a virtual operating system, Con- 
trol Data Inc. has improved response 
time nearly threefold in multiuser sys- 
tems compared to the company’s NOS 
operating system. 

Its ICEM Plus—for integrated com- 
puter-aided engineering and manufac- 
turing system—software runs under the 
company’s NOS/VE mainframe operat- 
ing system. It is complemented in the 
multiuser environment by four new 
Unix-based 3-d graphics work stations. 
BOARD DESIGN. [CEM Plus includes an 
advanced design and drafting package 
known as DDN Version 2.0—for design, 
drafting, and numerical control—as well 
as ICEM Electronics, which includes 
schematic capture, layout, and routing 
packages for printed-circuit-board design. 
Data from these two packages can be 
merged, eliminating data reentry when 
moving between systems. 

Another key ICEM Plus feature is a 
suite of information-management soft- 
ware that Alan M. Christman, general 
manager for CIM market planning, con- 
tends is the best in the industry. “Man- 
aging enormous amounts of product and 
project data is one of the most crucial 
and difficult tasks facing manufacturing 
engineers today,” he says. 

The ICEM Plus offering includes a 
new package called ICEM EMS, for envi- 
ronment management system, that runs 
at the work-station level as the design- 
er’s personal information controller and 
administrator. Other packages run at 
the mainframe or departmental-comput- 
er level to support data management in 
a multivendor environment, with sup- 
port for machines built by Apollo Com- 
puter, Digital Equipment, and IBM. 

Control Data’s work stations include 
two reduced-instruction-set-computer- 
based machines designated the Cyber 
910 series 500. They and the two low- 
end 300-series models are made by Sill 
con Graphics Inc., Mountain View, Calif. 

The 500 series combines a 12.5-MHz 
RISC processor and floating-point co- 
processor to execute 10 million instruc- 










































tions/s, as well as 1.9 million floating- 
point operations/s (single-precision) or 
1.08-megaflops (double-precision). Model 
520 has a 19-in. monitor, 8 Mbytes of 
random-access memory, and two Control 
Data Corp. 182-Mbyte disk drives. It 
costs $84,900, complete with DDN and 
EMS software. The model 587 has one 
hard-disk drive and costs $72,400 with- 
out software. 

At the low end, the Cyber 910 model 
315 with a 15-in. monitor, 4 Mbytes of 
RAM, and one hard-disk drive costs 
$25,545. The model 820 adds a floating- 
point accelerator, a 19-in. monitor, 8 
Mbytes of RAM, and DDN and EMS 
software, for $48,545. The 1.8-mips se- 
ries 300 machines are 68020-based. All 
four will be available in October. 

ICEM Plus software will be available 
next month. ICEM DDN costs $5,000 for 
the first user and $4,000 for each addi- 
tional user up to a ceiling determined by 
the mainframe being used. The ceiling 
on the Cyber 180 model 930, for example 
(Electronics, April 2, 1987, p. 113], is 15 
users or $61,000 for an unlimited l:- 
cense. —Wesley R. Iversen 
Control Data Corp., CIM Division, 1450 En- 
ergy Park Dr., St. Paul, Minn. 55440. 
Phone (612) 642-3801 [Circle 342] 






¢ Portable. Battery oper- 
a ated. Carry the HP-41 in 
TF your pocket or briefcase. 
HP-41CV * Built-in operating 
system. 12K operating 
i Sugg. Het. S12 system allows for imme- 


. diate solutions to complex 
$ 1 2°26 problems. 

; ¢ Four input/output ports. 
HP.41 CX Plug in ROM Software 


modules or add to exist- 
Mfr. Sugg. Ret. $249 ing memory capacity with 


plug-in memory modules. 
$ 1 79 ¢ HP41CV-2233 bytes of 


memory or 319 data 

































*Send proof of purchase to registers. 
Hewlett-Packard and re- ¢ HP41CX-3122 bytes of 
ceive FREE Advantage memory or 446 data 


ROM Module. Mfr. Sugg. registers plus time and 
Ret. $49 calendar functions. 


Offer good 8/15/87 thru 10/31/87 


se HP2C 
[eso ) Ci Financial Calculator 
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ee Price reflects $10 mail-in 
rebate from 


The standard for Finance Hewlett-Packard. 


and Real Estate $72 Elek-Tek Price 
¢ Solve interest and amor- 


tization problems -10 Rebate 
¢ Discount cash flows 
e Find bond yields & $62 Your Final Cost 


maturity dates 
¢ Determine depreciation Offer good 8/15/87 


schedules thru 10/31/87 
¢ Examine business trends _plus shipping & handling 


¢ HP11C Scientific $41 
¢ HP15C Adv. Scientific $72 
¢ HP16C Programmer $86 
¢ HP18C Business Consultant $135 
¢ HP82240A Infrared Printer—18C/28C $100 
¢ HP82104A Card Reader—HP-41 $139 
¢ HP82143A Thermal Printer—HP-41 $275 
¢ HP2225 ThinkJet Printer (All) $350 
All HP Accessories Discounted Too! 






















































































PROCESSOR DOES 
140,000 VECTORS/S 


o meet the growing demand for 
highly realistic, true-color three-di- 
mensional computer graphics, Raster 
Technologies Inc. has designed a 32-bit 
floating-point display processor that exe- 
cutes 140,000 10-pixel 3-d vectors/s—2.5 
times the speed of its predecessor. 

The Model One/385 display processor 
also offers 16.7 million displayable col- 
ors, and it can be configured into many 
high-performance computer systems. It 
targets original-equipment manufactur- 
ers who design systems to handle such 
demanding applications as molecular 
and chemical engineering, atmospheric 
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CALL TOLL FREE 800-621-1269 
EXCEPT ILLINOIS, ALASKA. 


CANADIAN TOLL FREE 800-458-9133 


Corporate Accts. Invited. Min. Ord. $15.00. Visa or MasterCard by 
Mail or Phone. Mail Cashier’s Check, Mon. Ord., Personal Check. 
Add $4.00 1st item. (AK, HI, P.R., Canada add $10.00 first item) 
$1.00 ea. add’! shpg. & hand!. Shipments to IL address add 7% 
tax. Prices subj. to change. WRITE for free catalog. RETURN 
POLICY: Defectives Only: Most products replaced within 30 days 
of purchase with identical merchandise only. Computer and large 
peripherals replaced only when defective on arrival (within 3 work 
days of delivery). Other problems covered by mfr. warranty. ALL 
ELEK-TEK MERCHANDISE |S BRAND NEW, FIRST QUALITY AND 
COMPLETE. Immediate delivery on all above items. 

DUNS #09-718-0517 


ECEK-T EX. inc. 


6557 N. Lincoln Ave., Chicago, IL 60645 
312-677-7660 
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research, and mechanical computer-aid- 
ed engineering. 

The controller’s 2-d capabilities also 
make it useful for large cartographic 
applications and training systems that 
require simultaneous displays on two 
monitors. Its 2-d vector-transformation 
performance is nearly triple the rate of 
previous models, says the Westford, 
Mass., company. 

By using a buffered direct-memory- 
access and interface boards tailored to 
specific computer systems, the Model 
One/885 can be linked to a wide variety 
of host central-processing units and 
their data bases, including Digital 
Equipment Corp.’s VAX and MicroVAX 
as well as computers from Convex Com- 
puter, Data General, Gould, and Prime 
Computer. The system maximizes flexi- 
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Western 


: INDEPENDENT 
Make reservations at any Best Western, WORLDWIDE 


see your travel agent, or call toll-free 
1- S00 2 5 2 8 12 3 4 “World's largest chain of 
= independently owned 
and operated 
hotels, motor inns and resorts” 


The right place at the right price. 
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COLORFUL. Raster’s graphics proc 
boasts a palette of 16.7 million colors. 















bility so that users can buy an entry- 
level model and upgrade easily as pro- 
cessing requirements grow. 

The standard Model One/385 proces- 

sor includes 8-d modeling features, such 
as up to eight light sources of different 
colors, hidden-surface removal, and 
Gouraud shading; 1,280-by-1,024-pixel 
resolution; 4 Mbytes of memory; 2-bit 
alphanumeric overlays; 2-d transforma- 
tion support; 60-Hz noninterlaced re- 
fresh rate; emulation of Digital Equip- 
ment Corp. VT100 terminals; and RS- 
232-C and direct-memory-access inter- 
faces. 
OPTIONS. Higher-priced configurations 
include double-buffered overlays, 24 bits 
of true-color image memory, and a dis- 
playable palette of 16.7 million colors. 
“To get realistic shading, you need 32 
levels of color to show gradations for 
just one color,” says Whitney Harris, 
product manager at Raster Technol- 
ogies. “With 16.7 million, you don’t have 
to worry about running out.” 

The controller will be available start- 
ing at $33,000 in November. A monitor, 
a keyboard, an input device, and soft- 
ware libraries are not included in the 
price. —Paul Angiolillo 
Raster Technologies Inc., Two Robbins 
Rd., Westford, Mass. 01886. 

Phone (617) 692-7900 
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Order your copy today for the industry's most often-used 
directory: 


@ |t’s three directories in one easy-to-use volume. 
® Includes more than 4,000 product listings. (approx. 700 pages) 
® Contains over 5,000 company listings (approx. 400 pages) including: 
@® Company name, address and phone number. 
® Name and title of contact for sales information. 
@ Number of engineers at plant and number of employees. 
@® Annual! dollar sales volume. 
@ Local sales offices and manufacturers representatives. 
® Local distributors. 
@ [Instant referral to company’s advertisements. 
@ Offers FREE current catalog retrieval service (approx. 1300 catalogs) 


Price: $40 USA & | 
Canada fSretea Be 
5 10 elsewhere Electronics Buyers’ Guide Ws/llf 
(a or airmail) 1221 Avenue of the Americas, N.Y., N.Y. 10020 
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RELIABLE SUPPORT 
FOR ISDN 


surviving in the 
complex and com- 
petitive world of 
ISDN will depend 
on vital problem- 
solving capabili- 
ties like quick 
response, quick recovery and preventive 
checking. This requires comprehensive 
monitoring, rigorous testing and exacting 
quality control of transmission systems. 

Anritsu’s accuracy, quality and reliability 
are based on decades of experience in 
electronics, optical technology and laser 
research. Our focus Is on the advanced 
Optical devices and test equipment 
necessary for ISDN. 

Anritsu excels in optical and digital 
communication test systems. We have 
shown our commitment to quick response 
to practical ISDN applications by introduc- 
ing high-resolution OTDRs, 5GHz pulse 
pattern generators, high-performance 
error rate measuring equipment for digital 
transmissions, and many more. 

Anritsu also designs industrial auto- 
mation systems, applying lasers in many 
new ways. Feedback from every area 
enables us to develop ground-breaking 
new products. 7 

For any network, one name provides 
the reliable support to keep it run- 
ning smoother... 

Anritsu makes you a survivor. 








MP1601A 5GHz 
Pulse Pattern Generator 


A/inritsu 


ANRITSU CORPORATION 


10-27, Minamiazabu 5-chome, Minato-ku, Tokyo 106, Japan 
Phone: Tokyo 03-446-1111, Telex: 0-242-2353 ANRITU J 
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the tace of Asia 
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No matter how you look at it, Northwest has Asia 
covered. With convenient service from over 200 U.S. cities. 

Including nonstops from New York, Chicago, Seattle, 
San Francisco, Los Angeles, Detroit and Honolulu. 

And were the only U.S. airline to give you the comforts 
of an all-747 transpacific fleet. The luxuries of Regal Imperial 
service. The experience-of 40 years of flying to Asia. And 
the rewards of our WORLDPERKS™ frequent flyer program, 
which gives you the fastest free trip of any major airline. 

These are just some of the reasons why were America’s 
number one choice to Asia. 

So if youre looking for a familiar face in the Far East, call 
your travel agent or call Northwest at (800) 447-4747 for 
international reservations. 


L00K to 


w NORTIWWEST 


















SCSI CONTROLLER CHIP 
BOOSTS SPEED 5-FOLD 


LOGIC DEVICES’ 4-MBYTE/S DEVICE USES 1.5-MICRON 
TECHNOLOGY TO GET SPEED, 90% POWER REDUCTION 


B’ combining 1.5-um CMOS 
technology with design 
techniques developed for digi- 
tal-signal-processing circuits, 
Logic Devices Inc. has turned | © 
out a Small Computer Systems | | 
Interface controller that offers | _ 
both asynchronous operation | 
and 4-Mbyte/s performance— | © 
2.5 to 5 times faster than pre- 
vious asynchronous devices. 
Besides boosting  perfor- 
mance, the L5380 SCSI control- | — 
ler’s double-level metal, single- | 
polysilicon process means the 
device draws just 75 mW—one | 
tenth the power of competitive | | 
devices fabricated in n-channel | 
MOS technology, says Joel | [- 
Dedrick, director of product | — 
development. 
“Until the introduction of | ~ 
this device,” says Dedrick, “it | _ 
was believed that the upper | 
limit on the original asynchro- | 
nous SCSI controllers was | 
about 1.5 to 2 Mbytes/s. Asa | | 
result, some manufacturers | 
have taken to using the syn- | 
chronous protocol to achieve | 
higher throughputs. Although | © 
this has allowed rates of up to 


4 Mbytes/s, these controllers INTERFACE. Logic Devices’ SCSI controller chips transfer data be- 
are not compatible with the tween personal computers and disk drives at 4 Mbytes/s. 


earlier [asynchronous] devices. 

This forced [end] users to completely re- 
design their systems in order to take 
advantage of the higher performance, 
defeating the whole purpose of the SCSI 
standard.” 

~ The L5380 is fully compatible with the 
original 750- to 800-Kbyte/s first-genera- 


























Fp 2a barpose error-correction and en- 
cryption software from Digital Sig- 
nal Equipment Inc. can encode a typical 
two-page document of 4,000 bytes in 
about 80 seconds. Decoding and error 
correction after transmission take about 
one minute. This performance is on a par 
with stand-alone hardware systems. 

By running the $490 Codetext soft- 
ware package on an IBM Corp. Personal 
Computer AT equipped with a math co- 
processor, instead of using the present 
solution of purchasing single-purpose 


110 


PERSONAL COMPUTER | 


MICRO- CRT 
PROCESSOR CONTROLLER 


MEMORY - 





DIRECT-MEMORY- 
ACCESS 
CONTROLLER 





DISK DRIVE | 


DISK 
CONTROLLER 


MICRO- 
CONTROLLER 





tion controllers from NCR Corp., Day- 
ton, Ohio, and Advanced Micro Devices 
Inc., Sunnyvale, Calif., as well as both 
companies’ 1.5-Mbyte/s asynchronous 
upgrades. 

The L5880’s design improvements 
eliminate eight architectural defects in 


SOFTWARE CUTS ENCRYPTION COSTS 


stand-alone hardware, users can save as 
much as the cost of a PC yet obtain 
equivalent performance. The software 
also codes and error-corrects digital 
voice messages. 

The Houston-based startup guaran- 
tees complete correction of transmis- 
sion-noise errors for error rates ranging 
as high as 2.5%. What’s more, Codetext 
handles the job with one-way communi- 
cation—eliminating the return link gen- 
erally required for verification on other 
systems. 






the original design of the NCR and 
AMD parts while maintaining full plug- 
in compatibility. For example, the NCR 
and AMD parts had prevented designers 
from using the block-mode direct-memo- 
ry-access feature of the devices, says 
Dedrick. 

Internal registers allow the L5380 to 
function as either an initiator or a tar- 
get. When connected as an initiator, the 
- 15880 arbitrates for the SCSI 
| bus and allows for selection of 
a target. When connected as a 
target, the device supports 
SCSI bus arbitration and rese- 
lection of an initiator. 

Direct microprocessor inter- 
facing allows for easy reading 
and writing of the internal reg- 
isters, says Dedrick. The L5380 
also generates interrupts to al- 
low the microprocessor to han- 
| dle error conditions and moni- 
| tor the overall status of trans- 
| actions on the bus. “With the 
| L5380 supporting the SCSI 
| physical layer,” says Dedrick, 
“users can implement a low- 
cost host-to-SCSI adapter by 
embedding the full SCSI proto- 
col subset in firmware.” 

As in the AMD and NCR 
parts, the L5380’s single-ended 
drivers can handle up to 48 
| mA, allowing it to drive the 
| SCSI bus directly. 
| The L5880 is available now 

in 2- and 4-Mbyte/s versions 
packaged in 40-pin plastic dual 
in-line packages or in 44-pin 
plastic leadless chip carriers 
for surface mounting. The 
DIP-packaged 2-Mbyte/s 
Ld53880PC costs $8.53 each, and 
the L5380JC in the PLCC costs 
$9.71 per piece—both in 100-unit quanti- 
ties. The 4-Mbyte/s L5380PC-4 costs 
$17.53; the L5380JC-4 is $18.71, also in 
100-unit purchases. -—Bernard C. Cole 
‘Logic Devices Inc., 628 East Evelyn Ave., 
Sunnyvale, Calif. 94086. 
Phone (408) 720-8630 
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Company president George D. Doland 
invented a new block code for Codetext. 
It is a 280-bit block consisting of 35 
bytes of coded information. Embedded 
within each coded block are 15 bytes of 
“real” information. The code is a “hard- 
decision” type that accords each bit of 
information equal weight in the decod- 
ing process. 

The software uses 160 encoding-de- 
coding equations that can be altered to 
produce 2/6 variations without imped- 
ing performance, says Doland. With this 
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capacity, an extra layer of security can 
be implemented through customized 
software packages. Customization costs 
an additional $250. Exact matches of the 
tailored encoding-decoding algorithms 
must be installed on both the sending 
and receiving links. 

The software boasts superior toler- 
ance to transmission-line noise. Codetext 
is guaranteed to correct all blocks of 
transmitted bits with up to 2.5% errors 
and typically will correct all blocks with 
three times that error rate, says Doland. 

The software’s algorithm offers a 9- 
dB asymptotic decoding gain—that’s a 
measure of how much signal power can 
be decreased without increasing errors 
due to noise. Other hard-decision encod- 
ing schemes require a 12-dB decoding 
gain to achieve the same error-correc- 
tion performance, says Doland. 

This performance edge means lower- 
quality phone lines can be used for data 
transmission with the same accuracy. 








y integrating a microcomputer and 
a 256-Kbyte random-access-memory 
buffer, National Instruments Corp.’s 
GPIB-PRL converter helps free host 
computers from the task of monitoring 
printers, plotters, and other slow-run- 
ning peripherals. 

The GPIB-PRL, a data-communica- 
tions converter bridge between [EEE- 
488 bus systems and Centronics ports, 
can be configured to handle transparent 
data and protocol conversion in either 
direction simply by setting a switch. It 
is the first in a series of intelligent data 
converters that will eventually provide 
bridges between the IEEE-488 bus and 
RS-232-C ports and the [EEE-488 bus 
and IEEE-422 ports. The GPIB-PRL can 
also be addressed by multiple computers 
on the IEEKE-488 bus. 

Based on Hitachi Ltd.’s 8-bit 64180 mi- 
crocomputer, it includes on-board con- 
trollers for direct-memory access. A 
firmware-based operating system loaded 
into programmable read-only memory 
enables the converter to perform all of 
the IEEE-488 protocols and system up- 














FAST BRIDGE. National's GPIB-PRL can 
handle 900-Kbyte/s transfers to peripherals. 
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CONVERTER FREES HOST 
FROM PERIPHERAL CHORES 








Once a data file is ready for encoding, 
the program reads in information bits 
from memory, block by block. Code bits 
are then generated and scrambled in 
with the information bits. After a new 
encoded file is created, the data is ready 
for transmission via modem. The receiv- 
ing system reads the incoming encoded 
file and unscrambles the stream by sep- 
arating information bits from code bits. 
Information bits are recoded and then 
compared to the received bits, resulting 
in a syndrome for subtracting every- 
thing but errors. Doland’s proprietary 
process corrects only the information 
bits, and the system readies a file for 
display or printout. 

The standard Codetext package, writ- 
ten in Fortran, and customized versions 
are available now. 

J. Robert Lineback 
Digital Signal Equipment Inc., P.O. Box 
890584, Houston, Texas 77289-0584. 
Phone (713) 480-7496 [Circle 441] 





keep. Integrating the microprocessors, 
controllers, and operating system in the 
converter means host computers don’t 
have to execute special commands or 
controls. It may also be dedicated as 
either a bus “talker” or “listener.” 
BLOCKS OF DATA. If the file to be trans- 
ferred is larger than the converter’s 
buffer memory, it automatically takes 
data from the computer host in blocks. 
The standard data buffer for “byte 
spooling” is 64 Kbytes, which can be 
expanded to 256 Kbytes, says Bob Sum- 
mersett, product design engineer. When 
all the buffered data has been sent to 
the peripheral, the converter will alert 
the host that it is ready for another 
block, using the service-request-on-emp- 
ty feature of the [EEE-488 bus—also 
known as the General Purpose Interface 
Bus, or GPIB. 

The converter performs direct-memo- 
ry-access control for 900-Kbyte/s trans- 
fers over the GPIB, says Summersett. It 
takes only 300 ms to fill the 256-Kbyte 
buffer. The Centronics interface handles 
data rates of up to 700 bytes/s. Most 
printers or plotters run much slower 
than the maximum throughput, Sum- 
mersett notes. 

The standard GPIB-PRL converter, 
with 64 Kbytes of buffer memory, is 
now available for $495 each. Models 
with the 256-Kbyte expansion memory 
cost $695. 

J. Robert Lineback 
National Instruments Corp., 12109 Tech- 
nology Blvd., Austin, Texas 78727-6204. 
Phone (512) 250-9119 [Circle 442] 
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School of American Ballet student performance: Merrill Ashley. Copyright:Martha | — 


Swope, 1967 
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American datice 
has taken great 
leaps forward. 


American dance is more 
popular than ever, and one of the 
reasons 1s The New York Public 
Library’s Dance Collection. 

Choreographer Eliot Feld 
says the Library at Lincoln Cen- 
ter is “as vital a workroom as 
ae studio.” Agnes de Mille says, 
“the revival of any work is de- 
eats on access to the Li- 

rary s Dance Collection.” 

And theyre not the only 
ones. For dancers and choreog- 
raphers everywhere, over 37,000 
volumes, 250,000 photographs, 
and an enormous film Atal 
have been essential elements in 
the renaissance of American 
dance. 

That’s just one way The 
New York Public Library’s re- 
sources serve us. The Library 
offers plays and puppet shows 
for children, programs for the 
elderly and disabled, extensive 
foreign language and ethnic col- 
lections, and scientific journals 
vital to the business community. 

Again and again, the Li- 
brary enriches our lives. . 


ublic Library 


WHERE THE FUTURE IS 
AN OPEN BOOK 














Save Space and Cost 


Murata’s network series can save you money. All are 
designed for high density and automatic mounting to 
lower assembly costs. Whichever you need, whether R,C 
or RC networks, Murata’s networks offer the price, the 
performance, and the small size you need. 


MIRC-Networks (ARC Series) 

Designed with Murata’s superior chip ceramic 
monolithic capacitors and cermet resistors, these 
networks are both compact and highly dependable. 
Used with active devices, they can upgrade your 
circuit’s functions. Optimal for peripheral circuits. 


@iC-Networks (CNT Series) 

Murata is well-known for its advanced capacitor 
technology, which it uses to make compact, highly 
reliable capacitor networks. 

Optimal for noise reduction in digital equipment and as 
decoupling capacitors. 


W@iR-Networks (RGLD and RGLE Series) 

These networks, with their cermet resistor design, offer 
great stability and reliability. They are compatible with 
most automatic insertion systems, making them cost 
efficient. Available in heights of under 5mm, they are 
well-suited to miniaturizing your Circuits. 

These networks are perfect for address buses, data bus | 
noise reduction, transistor switching circuits, and for use 
as pull-up resistors. 


NETWORK SERIES 
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MURATA MFG.CO,LTD. 

HEADQUARTERS 
26-10, Tenjin 2-chome, Nagaokakyo, Kyoto 617 Japan:------------------" Phone:075-951-9111 Telex: 64270 MURATA J 
MURATA ERIE NORTH AMERICA, INC. ---------ccccccccccc Phone:404-436-1300 Telex:542329 
2200 Lake Park Drive, Smyrna, Georgia 30080-7604, U.S.A. 
MURATA ELEKTRONIK GMBH (West Germany) --:-------------7-s Phone:091 1-66870 Telex:623763 
Holbeinstrasse 21-23 8500 Niirnberg 70, West Germany. 
MURATA ELECTRONIQUE, S.A. (France):---------------:rerrrrrrsrrtr ne Phone:03-024-6767 Telex:699954 
MURATA ELETTRONICA S-P.A. (Italy) -------------s-scsrscrrrtttrt Phone:02- 607-3786 Telex:330385 
MURATA ELECTRONICS (UK) LTD. (England): ------------------:-7rsrerre Phone:0252-523232 Telex:858971 
MURATA ELECTRONICS SINGAPORE (PTE.) LTD. (Singapore).----------- Phone:2584233 Telex:21127 
TAIWAN MURATA ELECTRONICS CO., LTD. (Taiwan) .....--------------5---- Phone:042-91-4151 Telex:27571 MURATA 
MURATA ERIE N.A., INC. (Taiwan Branch):-------"7s Phone:02-562-4218 Telex:27571 MURATA 
MURATA COMPANY LTD. (Hong Kong)------------:-errrr Phone:0-4992020 Telex:56208 
MURATA MFG. CO., LTD. Seoul Branch (Korea) -------------------------500- Phone:730-7605/730-7321 Telex:25858 
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T’S TIME 
TO GET OUT 
OF THE DARK. 


-OR 0. 





Open your eyes and see just how many 
subjects are covered in the new edition of 
the Consumer Information Catalog. It's 
free just for the asking and so are nearly 
half of the 200 federal publications de- 
scribed inside. Booklets on subjects like 
financial and career planning; eating right, 
exercising, and staying healthy; housing 
and child care; federal benefit programs. 
Just about everything you would need to 
know. Write today. We'll send you the 
latest edition of the Consumer Information 
Catalog, which is updated and published 
quarterly. It'll be a great help, you'll see. 
Just write: 


\ eel 
| oy 
Consumer Information Center 
Department TD 


Pueblo, Colorado 81009 


A public service of this publication 
and the Consumer Information Center of the 
U.S. General Services Administration. 
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The extra-thin plasma displays from Fujitsu 


Just 1 inch thick, the new flat-screen plasma displays 


from Fujitsu are ideal for today’s down-sized PCs 


and OA equipment. 
Trim down your 


"eee eases ose” Sesssssssssesee §=— plasma panels and 
GaGa | Seeessoeseseoes 

Sstssgss §6©6= Seseseeeseseses, = SHape up the qual- 

sssitessssesess «= Sieseuseesseses ity Of your display. 

esessesesss er rr re 

ieee eas: © Flicker-free: 

Sieteret, ©4860 Henssssarsesens, «© VieMOry-type 

sitessssnsss «| iistessesnaissg, © 9Creen writing elim- 
wet seet =: : _ Inates flicker and 


| Address Line 


o oe 


| Address Line 


rolling. This extra 


Sissetesereess «6 Seasastesseeses, «= Sharpness and 
© BOS8S°  SEeegoaveseooes ‘ 

Ssistissesssts «6 Hatenssseasss, © Steacliness reduces 

cocccsssssesess Sesessssssseses §=6 CVE fatigue even 
Conventional = during day-long use. 
ree 

ispla -hri ° 
All addressed Only age line Extra bright: ae 
lines light u lights u See your data in its 
gnt up g p 
simultaneously. at a time. 


FUJITSU MIKROELEKTRONIK GmbH: | 


Arabella Center 9. OG./A, Lyoner StraBe 44-48, D-6000 Frankfurt am Main 71, F.R. Germany Phone: 069-66320 Telex: 0411963 Fax: 069-6632122 


FUJITSU COMPONENT OF AMERICA, INC.: 
3320 Scott Blvd., Santa Clara, California 95054-3197, U.S.A. Phone: 408-562-1000 Telex: 910-338-0190 
FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED: 


805, Tsim Sha Tsui Centre, West Wing, 66 Mody Road, Kowloon, Hong Kong Phone: 3-7320100 Telex: 31959 FUJIS HX Fax: 3-7227984 


FUJITSU LIMITED (Electronic Components International Marketing Div.): 


Furukawa Sogo Bldg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan Phone: National (03) 216-3211 


Telex: 2224361 Fax: (03) 216-9771 
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Fax: 408-727-0355 


best light, thanks to a maximum brightness of 
150 cd/m’. 


High resolution: 

The FPF8050HFUG’s 640 X 400 dot matrix (CRT- 
compatible) provides crisp displays of graphics 
and text. 


Easy installation: 
All the drive circuitry is built in. Low consumption 
minimizes power supply requirements. 


Character displays also available. gy a 


SPECIFICATIONS. 


» NO.GF CHARACTERS 
2. CHARACTER FONT 
3. DOT BRIGHTNESS 
* FPC32Z03NRUL * - CONTRAST RATIO S 
FERTURES 3S. POWER CONSUMPTION i3Sw TYP. 
1.IC-INPLEMENTED UNIT. 6. INTERFACE CRY INTERFACE 
2 RIGHTS S,HIGH CONTRAST. ?. INPUT VOLTAGE *5U,+¢1595u 
G RELIABILITY. 
€ INTERFRCE. YOU WILL BE SATISFIED WITH THESE SPEC. 
GOWER CONSUMPTION, OF FUJITSU PDP UNIT. 
ACT & LOW-PROFIL 








= FPC4012NRUL 
FPC3208NRUL 
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How COMPAO advanced 
personal 


COMPAO announces its biggest 
improvement yet to the industry 
standard—the new COMPAQ 
DESKPRO 386™ It reaches far 
higher levels of speed, compati- 
bility, performance and expand- 
ability than have ever been 
possible in personal computers. 
At the heart of this breakthrough 
is the new high-speed, 32-bit, 16- 
MHz Intel” 80386 microprocessor 











The most advanced personal 


ee isa registered trademark; COMPAQ DESKPRO 386™ is a trademark of COMPAQ Computer Corporation. Intel” is a registered trademark of Intel Corporation. Microsoft” is a registered trademark of Microsoft Corporation. 
otus® and Lotus 1-2-3® are registered trademarks; Symphony" is a trademark of Lotus Corporation. dBASE III PLUS’ is a registered trademark of Ashton-Tate. ©1986 COMPAQ Computer Corporation, all rights reserved. 


advanced-technology 


computers 


that runs industry-standard 
software 2-3 times faster 
than ever before. But the 
chip is just the beginning of 
this story. We surrounded it 
with dozens of features and 
enhancements to create the 
most advanced personal 
computer in the world. 


Each component 
the very best 


Every component has 
been optimized to 
take advantage of the 
increased speed 
and power of 
the 80386. We offer, for 
instance, more stor- 
age, up to 130 Mega- 
bytes, with access 
times 50 to 150 per- 
cent faster than 
most computers. 
Plus you get the 
flexibility of up to 
four storage de- 
vices. But that's 
just the beginning. 
We give you more 
memory. Enhanced 
- color graphics. Even a 
built-in expanded mem- 
ory manager that breaks the 
640K barrier of current operating 
systems. We improved the key- 
board, quadrupled the capacity 
of the internal fixed disk drive 
backup to 40 Megabytes and 
made it twice as fast as before, 











computer in the world 










The Intel 80386 micro- 

processor is faster and 

more powerful than its 
predecessors. 


then went on to add a host of 
other features. Combined, 
they make this the first PC to 
offer a true minicomputer 
level of performance in a ver- 
satile, industry-standard desk- 
top computer. 





The winning numbers 





386 features advanced 32-bit 
architecture that processes 
twice as much information as 
16-bit computers in the same 
amount of time. Coupled with 
its impressive 16-MHz pro- 
cessing speed, it radically im- 
proves the responsiveness of 
spreadsheets, databases and net- 
works as well as the ease of 
multi-tasking. 

It runs thousands of business 


‘programs as well as all the popu- 


lar engineering software, achiev- 
ing an unparalleled 
level of performance, 
and making it a replace- 
ment for expensive 
dedicated engineering 
and scientific work- 
stations. 

And because it's 
so compatible, 
there's no other 
personal com- 
puter more con- 
nectable. As a 
result, you can 
use industry- 
standard expan- 


The new COMPAO DESKPRO © 












sion boards to network, communi- 
cate with mainframes and mini- 
computers, or even support several 
terminals. 


History in the making 


The COMPAQ DESKPRO 386 
combines superior technology 
with COMPAO innovation to let 
you do things once thought im- 
possible or impractical with PCs. 
There may be companies that copy 
one or two of its features, but it will 
be years before they can copy 
them all. It's clearly the computer 
of choice for today's and tomor- 
row’s most demanding users. From 
the company with the highest 
user satisfaction ratings in the in- 
dustry. For the Authorized Dealer 
nearest you, or to obtain a bro- 
chure, call 1-800-231-0900 and ask 
for Operator 27. In Canada, call 
416-449-8741, Operator 27. 


Industry-standard 
software now performs 
2-3 times faster than 
ever before. 







It simply works better. 


LOMPAL 
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JOIN THE 

1987 FAR EAST 

ELECTRONICS 

TECHNOLOGY | ; = 
TOUR bea 


NEW PRODUCTS AND MARKETS 
IN THE FAR EAST 


Hundreds in the electronics industry have taken 
advantage of Commerce Tours International’s 
tours to the Orient. This year — our 11th year 
in the business — you, too, can develop new 


Vancouver 


Amsterdam New York 


San Francisco 


Los Angeles 


Singapore 





DATE: October 3 -18, 1987 
VISIT: Japan, Taiwan, Korea and 


products, markets and sources in the Far East. Hong Kong 
You'll attend major business seminars and Optional extensions: 
electronics shows. Meet your foreign A: Singapore 


competitors in the Pacific Rim. Gather ideas. 
Exchange observations. It’s truly a business 


B: Canton and Beijing, China 


opportunity you won't want to miss! 


PROGRAM HIGHLIGHTS: 


VISIT ELECTRONICS SHOWS 


¢ Japan Electronics Show 

¢ Korea Electronics Show 

¢ Taiwan Electronics Show 

¢ Canton Trade Fair 

¢ Singapore Electronics Show 


ATTEND BUSINESS SEMINARS 


DEPARTURE CITIES: 


eee will be available from major 
.S., Canadian and European cities via 
regular flights. 


PRICE: 


$3,130 from West Coast including airfare, 
hotel accommodations, daily American 


¢ Electronics Ue es Update Seminar 

¢ Korea Business SRpe Ones Seminar 

¢ Taiwan Business Opportunities Seminar 

¢ China Business Opportunities Seminar 

¢ Singapore Business Opportunities Seminar 


PLUS 


¢ Visit factories and research facilities 
¢ Attend business meetings with foreign 
companies © 


breakfast, five dinners, transportation 
to/from show grounds, airport/hotel 
transfers and all business programs as 
outlined above. Seminar fees are 
additional. 


ORGANIZED BY: 


Commerce Tours International, Inc. 


FOR MORE INFORMATION, PLEASE CONTACT ONE OF THE FOLLOWING OR RETURN THIS COUPON 
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IN U.S.A IN U.K. 
NAME Commerce Tours JCT International Ltd. 
International Hanover Court 
COMPANY 870 Market Street 5 Hanover Square 
Suite 920 London WIR 9 HE 
DEPARTMENT/TITLE San Francisco, CA 94102 Tel: 01-499-6827 
ae Tel: (415) 433-3072 Attn.: Gordon MacFarland 
Attn.: Bob Chang 
soa ect Tenaen a IN NETHERLANDS 
CITY STATE ZIP Nippon Express 
Plesman Publications (Nederland) B.V. 
2 Lansing Square, #703 Postbox 7175 
TELEPHONE Willowdale, ONT M2J 4P8 1007 JD Amsterdam 


TELEX FAX 


Tel: (416) 497-9562 
Attn.: Sharon Raspin 


Tel: 020-621387 
Attn.: Errol Lafleur 
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To advertise call Carol Helton, Advertising Manager (212) 512-2143 


EMULATOR for 8051, 8052, 8752 
8031, 8032, 80C452, 800152 


IBM PC plug in boards © 16MHz Real Time 
Emulation ¢ 64K emulation memory « Advanced 
trace capabilities ¢ Symbolic debugging 
Supports PL/M-51 and C51 « Price: 8031 
Emulator $1790, Trace $1495. FREE DEMO 
DISK CALL NOHAU CORP. 408/866-1820 
51 E. Campbell Ave. Campbell, CA 95008 


NOHAU CORP. CIRCLE 211 


B&K-PRECISION PROGRAMMABLE 
IC TESTER 


The B&K-PRECISION Model 560 tests over 
1500 difference devices, including TTL and 
CMOS digital IC’s, static RAMs and ROMs. 
Speeds testing, simplifies diagnostics and 
doesn’t require prior test skills. Plain-English 
user prompts guide operation. Test results 
are displayed on an easy-to-read display. 
$3,500. Contact your local distributor or: 
B&K-PRECISION, Dynascan Corp., 6460 W. 
Cortland St., Chicago, IL 60635. (312) 889-9087. 


B&K-PRECISION CIRCLE 216 
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PCB SOFTWARE FOR THE IBM PC 


smARTWORK® allows you to create double- . 


sided printed-circuit boards in a fraction of the 
time hand taping requires. It features interactive 
routing, autorouting, continual design-rule 
checking, automatic pad shaving, and text for 
all three layers. smARTWORK® is $895 and 
comes with a 30-day money-back guarantee. 
Credit cards accepted. Wintek Corp., 1801 
South St., Lafayette, IN 47904. (800) 742-6809 
or (317) 742-8428. 


WINTEK CORP. CIRCLE 202 


93C46 CMOS 1K Serial E° PROM 


1024-BIT SERIAL CMOS EEPROM 


The 93C46 is a CMOS EEPROM configured as 
a 1K bit serial access, 64x16, 5 volt only. The 
device draws only 3 milliamps max. active and 
100 microamps in standby. For applications 
requiring up to 10,000 erase/wire cycles per 
register. The 93C46 is in stock at all Marshall 
Industries locations. Pricing is $1.66 each for 
100 pieces. International CMOS Technology, 
Inc., 2125 Lundy Av., San Jose, CA 408/434-0678. 


INTERNATIONAL 


CMOS TECH. CIRCLE 217 





QUALITY PROM & LOGIC 
PROGRAMMERS FOR VIRTUALLY 
EVERY DEVICE 


e Model 824 EE/EPROM & uC programmer 
e Model 825 EE/EPROM Set programmer 
e Model 828 Gang/Parallel programmer 
Model 860 Logic/PLD programmer 
Model 803 DP5 Universal programmer 
Model 804 programmer & simulator 
Phone toll-free for specifications. 1-800/367-8750 
(in NJ 201/493-2520). Digelec, 1602 Lawrence 
Ave., Ocean, NJ 07712. 
CIRCLE 204 


DIGELEC 





GANG/SET EPROM 
MULTIPROGRAMMER™ 
just $695.00 


BYTEK GANG WRITER is a production pro- 
grammer. Duplicates up to 8 devices, optional 
16 devices. Copies up to 4 different masters. 
simultaneously, optional 8 masters. Programs 
all EPROM/EEPROM incl MegaBit Devices. 1 
Yr Warranty. Call now for (E)PROM/PLD Multi- 
Programmer catalogue. 800-523-1565, BYTEK 
CORP., 1021 S Rogers Cir. Boca Raton, FL 
33487, In FL: (805) 994-3520 

CIRCLE 215 


BYTEK CORP. 








VCXOs FOR PLL APPLICATIONS 


e Deviation of +30, +50, + 100 or +200 ppm 
¢ Output options: 
TTL: 32 kHz to 70 MHz 
HCMOS: 1kHzto 50 MHz 
ECL: 8 MHz to 200 MHz 
Sine: 8 MHz to 200 MHz 
e Available for Commercial or MIL temp range 
e Available screened to MIL-0-55310, Level B 
e Call Vectron Laboratories at (203) 853-4433 


VECTRON LABORATORIES CIRCLE 237 


Z-LINE® POWER DISTRIBUTION & 
CONTROL SYSTEMS 


A/C POWER DISTRIBUTION AND CONTROL SYSTEM 
MODEL TPC 115-10A MTDTM, SPACE SAVER DESIGN 
FOR CLEAN POWER UP WITH MULTIPLE TIME 
DELAYTM PREVENTS HIGH CURRENT INRUSH BY 
SEQUENCING YOUR COMPUTERS POWER UP. 
FILTERS A/C LINE VOLTAGE AND PROTECTS YOUR 
SYSTEM FROM VOLTAGE SPIKES AND SURGES. 
PRICED FROM $422 TO $296. TO ORDER CALL (714) 
540-4229 FAX (714) 641-9062 OR WRITE PULIZZI 
ENGINEERING, INC., 3260 S. SUSAN ST., SANTA 
ANA, CA 92704-6865 


PULIZZI 


ENGINEERING, INC. CIRCLE 222 


VMEbus SCSI HOST BUS ADAPTER 


The RIMFIRE 3500 provides high performance 
and flexibility for VMEbus compatible systems 
using the SCSI bus. 4 MB/sec sync and 1.5 
MB/sec async transfers. Supports disconnect/ 
reconnect. Pass through SCSI command inter- 
face. Single/differential transceivers. 30 
MByte/sec VMEbus burst rate. Includes floppy 
port. Quantity one price of $1395. Ciprico Inc., 
2955 Xenium Lane, Plymouth, MN 55441 (612) 
559-2034. 


CIPRICO INC. CIRCLE 240 
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uP-BASED PROGRAMMABLE EI! dc 
CALIBRATOR 


The Model 520 A is micro-processor based 
and is compatible with IEEE-488. (GP-IB). 
Features current mode outputs from 10 (nA) to 
110 (mA), in 2 ranges. Compliance of 100 Vdc. 
Ideal for transducer instrument testing (4-20 
and 10-50 mA). Accuracy + 0.005%! 

Voltage mode has 3 ranges with outputs from 
100 nV to 110 Vdc. Optional to 1100 Vdc. 
Compliance current is 100 mA. The one year 
accuracy is + 0.002%. Resolution to 1 ppm. 


ELECDEVCO CIRCLE 245 


QUICK DISCONNECT CIRCULAR 
CONNECTORS 


Introducing a new and revised line of multipin, 
quick disconnect precision connectors. New 
features include availability of alternate con- 
tact insulating materials for high temperature 
use, more auto-claveable and chemical soak 
resistant connectors as well as custom cable 
assemblies. Custom cable design and cable 
assemblies featuring full hermetic sealing of 
its connectors. 13756 Glenoaks Blivd., Sylmar, 
CA 91342 818-362-9395 


FISCHER-AMERICAINC. CIRCLE 239 


P-CAD’S NEW VERSION 2.0 PCB CAD 


Unmatched price/performance with increased 
functionality and capacity. P-CAD has the 
power to handle 75% of the printed circuit 
boards (PCB) being designed today.. And our 
surface mount technology (SMT) capability 
can do the boards of tomorrow. Schematic 
design entry, automatic placement, automatic 
routing, interactive editing. P-CAD, the leader 
in PC-based PCB CAD, has it all. Call (408) 
971-1300 ext 704B. 


P-CAD CIRCLE 224 











SCHEMATIC CAPTURE TO PCB LAYOUT 
$695.00 


Before buying EE Designer, FutureNet, PCAD, 
or separate Schematic & PCB editors, check 
our one CAD Total Solution. Schematic/PCB 
editor supports 15 hierarchy levels, 50 layer, 
auto parts package, rat’s net, rubber banding, 
1 mil resolution, unltd trace widths, GND 
plane, etc. Optional Auto-Router and GERBER. 
$75.00 for 30 day evaluation. Interactive CAD 
Systems, 2352 Rambo Court, Santa Clara, CA 
95054. (408) 970-0852. 


INTERACTIVE CAD 


SYSTEMS CIRCLE 244 





TECH DUSTER 
PRECISION CLEANING SYSTEM 


Contains microscopically pure, non-toxic gas, 
filtered to .2 microns that safely removes dust, 
dirt, oxide particles and dry contaminants from 
delicate instruments. It’s high-pressure spray 
reaches the most inaccessible areas and 
leaves no residue. Tech Duster is non-toxic, 
non-corrosive, non-flammable, and non- 
abrasive. Completely safe to use with all 
materials. Economically priced. 


TECHNI-TOOL INC. CIRCLE 252 








Glide Through PCB Design. 


TangoPCB Create the toughest board designs 
with powerful layout software that’s a snap to use. 
Function-rich Tango-PCB supports eight layers, 1 mil 
grid, OrCAD™ or Schema” netlist input, print/plot/ 
photoplot output, and more. 


TangoRoute Get impressive completion rates 


and remarkable speed with Tango-Route, a four layer, 


eleven pass autorouter. Just $495 each. 


For IBM PC/XT/AT/PS2. Compare features and you'll buy 
Tango. Or try full-function Demo Package, just $10. 
Order toll-free: 800 433-7801. VISA/MC. Thirty-day 
money back guarantee. CIRCLE 243 
ACCEL Technologies, 7358 Trade St., San Diego, CA 92121] 
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ELECTRONIC TOOLS AND TEST 
EQUIPMENT 


Color illustrated 185-page catalog from Spe- 
cialized Products Company details an extensive 
selection of electronic tool kits, test equipment, 
telecommunications equipment and electronic 
production aids. Indexed catalog shows digital 
multimeters, breakout boxes, hand _ tools, 
soldering equipment and more—all with speci- 
fications and prices. Specialized Products Co., 
2117 W. Walnut Hill Ln., Irving, TX 75038. 
Phone (800) 527-5018. 


SPECIALIZED 


PRODUCTS CO. CIRCLE 220 


FUNCTIONAL TEST SYSTEM FOR ASICs 


Summation’s High Speed Digital TestSystem 
combined with its ASIC/PLD TestFixture allows 
low cost component verification for incoming 
inspection & manufacturing. The system 
includes: ¢ 100 MHz timing ¢ Up to 368 lines ¢ 
20 MHz pattern I/O e 10 ns vector resolution ¢ 
16 KB memory per I/O pin. Integrated analog 
testing also available through the complete 
line of SigmaSeries function modules. Call 


1-800-423-5652 
SUMMATION CIRCLE 251 


‘ Sethe a LLY TST y 


ZOPeovonse 


PGA & LCC PROTOTYPE TEST 
ADAPTORS — VLSI 


lronwood’s line of VLSI prototype adaptors 
allow prototypeing of devices from 24 pin 
(video RAM ZIP) Shrink DIP, to 240 pin PGA. 
MP families 80X86 and 680X0 along with many 
other patterns. Annotated test adaptors for 
68010, 68020, 80186, 80386. Gold Machined 
pins/most wirewrap panel patterns. Customs 
— quick turnaround. Burn in sockets. IRON- 
WOOD ELECTRONICS, INC P.O. BOX 21-151 
ST. PAUL, MN 55121 (612) 431-7025 


VLSI ADAPTORS CIRCLE 234 
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PRINTED CIRCUIT BOARDS 


@ Tin/lead plating, plated thru holes 

@ Gold plated tabs, solder mask 

@ Labeling, eyelets 

M@ FR4 glass/epoxy 

M™ 1 to 10 day delivery on prototypes 

@ CAD PCB layout 

@ PC board assembly 

Ackerman Electronics, Inc., P.O. Box 7726, 
Portsmouth, Virginia 23707, (804) 397-9620. 


ACKERMAN ELECTRONICS CIRCLE 250 


NEVER BEFORE AVAILABLE 


xk 


kx 


k* 
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PIN-GRID-ARRAY TEST CLIPS 
LCC/PLCC TO DIP ADAPTERS 
DIP (LOW PROFILE) TEST CLIPS 
LCC/PLCC TEST CLIPS 

DIP TO PGA ADAPTERS 

PGA INSERT/EXTRACT TOOLS 
PGA BREADBOARD ADAPTERS 


Emulation Technology Inc. 
422 Ives Terrace, Sunnyvale, CA 94087 


41 


5/960-0652 Telex 184817 Attn #EMTEC 


EMULATION TECHNOLOGY CIRCLE 249 


GUARANTY PRODUCT INTEGRITY 
EXTEND M.T.B.F. 


Impact caused by mishandling is the major 
cause of product malfunction. Shockwatch 
labels and clips contain an impact detection 
device that will turn red if a container or 
product is mishandled. Companies have used 
over 40,000,000 units to reduce in-transit 
damage and service calls in excess of 70% by 
establishing proper care and handling pro- 
grams. 1435 Round Table Dr Dallas, TX 75247 
800-527-9497 (in TX 214-630-9625). 


MEDIA RECOVERY,INC. CIRCLE 248 


HIGH RELIABILITY 
MODULAR POWER SUPPLIES 


These enclosed high performance, single- 
output switching power supplies provide 
many quality features: * Field failure rate 
<0.01% * MTBF to >200,000 hrs. * 35 models 
(25 to 2250W) * UL, CSA, IEC safety approvals 
* high efficiency * output voltages 2-60 volts * 
prices $109-$1,260 (100) * Samples in stock, 
production quantities 3-8 wks. Shindengen 
America Inc., 2649 Townsgate Rd., #200, 
Westlake Vig., CA 91361 (805) 373-1130, (800) 
634-3654. 


SHINDENGEN 


AMERICA INC. CIRCLE 235 





NEW GUIDE ENCLOSURES 


A new 50-page guide from Cabtron Systems, 
Inc. provides descriptions and ordering infor- 
mation on the company’s line of rack, console, 
wedge, bench, and turret cabinets in a wide 
variety of sizes and options. Accessories 
include an exclusive blower system, panel 
mounted fans, and air duct assemblies, along 
with other additions. From Cabtron Systems, 
Inc., 200 Anets Drive, Northbrook, Illinois 
60062. (312) 498-6090. 


CABTRON SYSTEMS, INC. CIRCLE 233 


35 AMP BRIDGES 


For the BEST in Bridge Rectifiers, from 1 to 35 
AMPS, with FAST RECOVERY and FASTER 
DELIVERY, get in touch with us! High voltage 
& custom assemblies also available. FREE 
SAMPLES for OEM applications! 

CSdc 

Ridge Road, PO Box 2098 

Branchville, NJ 07826 

(201) 948-3900 ¢ FAX: (201) 948-7075 


CSdc CIRCLE 236 
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SPEAKING OF TECHNOLOGY 


INTROVOICE VI — VOICE I/O FOR IBM PC/XT/ 
ATIMODEL 30 is a complete voice input/output 
system designed for IBM or compatibles. It 
combines voice recognition of 500 words with 
an accuracy of 98% + and text to speech out- 
put for verification of prompting. Priced at 
$595.00. ANNOUNCING: The First Portable 
Voice Data Logger (PVDL) $3,000. The Voice 
Connection, 17835 SkyPark Cir., Ste. C, Irvine, 
CA 92715, Telephone 714-261-2366. 


INTROVOICE VI CIRCLE 205 


LADDER LOGIC ON THE STD BUS 


The CDI-LADDER industrial control system 
combines an enhanced relay ladder logic 
language with the cost-effective STD BUS. 416 
analog and 1152 digital I/O points, 40 PID 
loops, 32 steppers, & full 4-function math. 
Easy to program on a PC. Under $40/analog 
expansion point. 80188-based system incl. 
powered 6-slot rack just $1295. Computer 
Dynamics Sales, 107 S. Main St., Greer, SC 
29651, 803-877-8700 


COMPUTER 
DYNAMICS SALES 


ZIP-ON SHIELDING PROTECTION 


Zippertubing is a fast, economical means of 
adding shielding to new or existing wire & 
cables. Available in a wide range of outer 
jacket and shield materials, it can provide 
protection against almost any combination of 
EMI and environmental conditions. A patented, 
360° shield, plus ground braid and new ter- 
mination complete the package. Fast, zip-on 
installation. Send for brochure. Box 61074, Los 
Angeles, CA 90061. 


ZIPPERTUBING CO. CIRCLE 225 
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CIRCLE 221. 


DISTRIBUTED CONTROL SUBSYSTEM 


The dDCM53x family of intelligent BITBUS 
compatible analog and digital opto-coupled 
/O racks allow OPTO-22 compatible termina- 
tion modules to be integrated with a fully 
DISTRIBUTED CONTROL NETWORK which 
supports up to 250 nodes over 8 miles. An 
integrated DCBASIC, C Compiler and network 
pogenand tools are available for DOS, 
VMS, or XENIX based host systems. DATEM 


Ltd., 148 Colonnade Rd., Nepean, Ontario, 
CIRCLE 206 


Canada K2E-7R4 (613) 225-5919 
DATEM LTD. 


DATA 6100 WAVEFORM ANALYZER 


e Combines functions of 8 instruments e * 


Unmatched power for transient, spectrum, 
FFT, vibration analysis and DSO applications. 
e Precision plug-ins: up to 16-bit resolution, 
100-GHz sampling ¢ 50 front-panel data-, 
signal-processing functions ¢ Conditional 
transfer statements for automated test 
GPIB, RS232C e Analogic Data Precision, 
Electronics Ave., Danvers, MA. 800/343-8150. 
617/246-1600. 


ANALOGIC 


DATA PRECISION CIRCLE 223 





OEM188 DEVELOPMENT WORKSTATION 


WRITE IT, RUN IT, ROM IT 

BASIC, BASIC COMPILER OR FORTH-83 

IN ROM 

CONNECT DISK DRIVE AND BOOT DOS 

EPROM PROGRAMMER ONBOARD 
80188mP, Dual Uart, Watchdog, up to 256K 
RAM, Battery backed RTC, RS-485, Printer 
Port. Vesta Technology, Inc., 7100 W. 
44th Ave., Suite 101, Wheatridge, CO 80033, 
303-424-8088. 


VESTA TECH CIRCLE 228 








SINGLE CHIP DISPLAY CONTROLLER 


Controls CRT, EL, Plasma and LC displays 
Programmable resolution (up to 640 x 400) 
CGA, MDA and Hercules compatibility 
Converts 640 x 200 software to 640 x 400 
MC6845 functions built in 

Color information converted to gray scale 
Up to 256 colors may be displayed 
Available in 100 pin QFP or 84 pin PLCC 
$17.95 each in quantities of 1000 

Phone (800) 544-9939 or (800) 521-9074 


YAMAHA SYSTEMS 
TECHNOLOGY 


CIRCLE 208 


SELECTIVE BANDPASS FILTERS 
USING NEW TECHNOLOGIES 


A new Collins Mechanical Filter 

@ Center frequencies from 100kHz to 525kHz 
@ Bandwidths from 0.05% to more than 10% 
@ 2 to 12 resonator selectivity 

@ Small size through torsional technology 


Rockwell International, Filter Products 
Costa Mesa, CA. Call us at (714) 641-5311 


ROCKWELL 


INTERNATIONAL CIRCLE 231 


BRIDGE RECTIFIERS AND 
HV DIODES AND ASSEMBLIES 


Thousands of stock items are shown in the 
mini-catalog. HV diodes, silicon bridges packs, 
assemblies, cartridges, solid-state rectifier 
tubes are illustrated. They feature power to 
100 amps, all voltages, with standard fast and 
superfast recoveries (to 50 NS). Many case 
styles, terminations, and custom designs 
available. Electronic Devices, Inc., 21 Gray 
Oaks Ave., Yonkers, NY 10710. (914) 965-4400. 


FREE COPY 


ELECTRONIC DEVICES CIRCLE 203 
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TOKO MINI-INDUCTOR PROTOTYPE KITS 


New kits contain a wide variety of adjustable 
coils in 7mm or 10mm sizes and molded coil 
varieties. The molded coil kit has 82 values 
(123 parts), from 30MHz-150MHz or 0.0393-1.173 
UH inductances. 7mm kit: 54 values (108 
parts), from 10kHz-150MHz and 0.1-22uH. 
10mm _ kit: 70 values (136 parts), covering 
10kH2-150MHz, and 0.08.H-56mH. Introductory 
priced at $39.00. Toko America, Inc., 1250 
Feehanville Drive, Mt. Prospect, IL. 60056. 
Phone: 312/297-0070 


TOKO AMERICA, INC. CIRCLE 210 


STD BUS INSTRUMENTS 


C1] HIGH QUALITY DATA ACQUISITION 

CO) INTELLIGENCE — ON BOARD CPU 

C] HIGH LEVEL LANGUAGE PROGRAMMING 
LC] ISOLATION AND SHIELDING 

CL} SIGNAL CONDITIONING 

C) 8/16 BIT CPU COMPATIBLE 

Miller Technology, Inc. 

647 N. Santa Cruz Ave. 

Los Gatos, CA 95030 (408) 395-2032 


MILLER TECHNOLOGY CIRCLE 207 


MULTIBUS | 4 MEGABYTE CMOS RAM 


The ZX-091, 4Mbyte CMOS RAM board, 
16Mbyte address space, 40 hour Ni-Cad battery 
backup, for Multibus |. Linear Addressing with 
16Kbytes granularity, four modes of configura- 
tion or Dynamic Relocation with sixty four 
64kbyte pages relocatable across the 16Mbyte 
memory address space. Both modes have 
access speeds of 190ns. ZENDEX 6700 Sierra 
Lane Dublin, CA. (415) 828-3000 


ZENDEX CIRCLE 226 
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Low cost plastic bezel and filter assemblies 
for digital readouts provide attractive finishing 
for panel cutouts. Slide-in non-glare filters and 
snap-in bezels permit fast installation without 
tools. 1-3/8”, 2”, 3”, 4”, 5”, 6” and 8” sizes are 
available in standard and custom color com- 
binations. Complete units are priced as low as 
$1.05. RMF Products, Inc., P.O. Box 520, 
Batavia, IL 60510, 312-879-0020. 


RMF CIRCLE 232 


OPTICS CATALOG 


Free 130-page catalog from largest supplier of 
“off-the-shelf” optics. Product descriptions, 
photos, data, graphs, ordering information for 
lenses, prisms, optical flats, reticles, mirrors, 
etc. Rolyn Optics, 706 Arrow Grand Circle, 
Covina, CA. 91722-2199 (818) 915-5707 


ROLYN OPTICS CIRCLE 200 





IBM COMPATIBLE RS232 EASI-DISK 
3%2"15%4" FLOPPY DATA STORAGE & 
TRANSFER SYSTEMS 


Information Transfer to/from Non IBM Com- 
patible Systems to/from IBM and Compati- 
bles: (Over RS232 Interface or 488 Interface). 


Reads & Writes IBM PC/MS DOS Disks 
RS-232C1/O/488 

Rugged Portable Package/Battery Option 
ASCII or Full Binary Operation 

Baud Rates 110 to 38.4 K Baud 
Automatic Data Verification 

Price $895 in Singles - OEM Qtys. Less. 


28 other systems with storage from 100K to 35 megabytes. 


.———~?+ Analog & Digital Peripherals, Inc. 
ADP 815 Diana Drive Troy, Ohio 45373 
peteF SSS) 513/339-2241 TWX 810/450-2685 


FLOPPY DATASTORAGE'- CIRCLE 214 
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IEEE-488 PROGRAMMABLE & MANUAL 
R-C-L DECADE SUBSTITUTERS 


A full line of IEEE-488, BCD or MANUAL R-C-L 
Substituters in many standard models or 
made to customers requirements. Choice of 
R: .01£2-1000M Q: C: 1pF-1000uF; L: 14H-100H. 
Choice of tolerance: .01%-4%. Choice of 
power & voltage. IET LABS, 534 Main St., 
Westbury, NY 11590. 516/334-5959. FAX: 
5163345988. See us in EEM or Gold Book. 


lIET LABS CIRCLE 230 





TRACKER 1700 STAND ALONE 15 TO 40 MBYTE POWER 
FAIL PROTECTED RS-232-C CARTRIDGE TAPE SYSTEM 


* Uses DC-300 Data Cartridges 

* Automatic Power Fail Restart with NO DATA LOSS 

* Auto-answer for Remote Sight Polling 

* 24K Battery Backed CMOS Buffered Stop-Start system 
Dual RS-232-C ports with Independent Baud rate select 

* Ideal replacement for Columbia, Tektronics and 
Tandburg tape drives. 

* Quantity priced under 2000.00 


Ideal applications: Data Logging, Telephone Call Logging, 
File Transfer, Data Archiving, Process Control System 
Monitoring For All of Your RS-232-C Data Storage Needs 
up to 40 Mbytes Contact 


Data Track USA, 9451 Sohap Lane, 

Ve) Columbia, MD 21045, 301-992-9143, 
Telex: 6971182 COLRESH 

DATA TRACK CIRCLE 247 
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IBM-PC/XT/AT or HEWLETT PACKARD LIF COMPATIBLE 
3.5” or 5.25” FLOPPY RS-232-C DATA COLLECTION AND 
TRANSFER SYSTEMS WITH UP TO 2.4 MBYTE OF STORAGE 


STOP!! ARE YOU RE-KEYING INFORMATION From Your 
Instruments, Data Loggers, and Analytical Equipment? Our 
Tracker 1400/1500 Can Record Data From Your Equipment'’s 
RS-232-C Interface On A Disc That Can Be Transferred 
Directly To Your IBM PC/XT/AT or HP Computers 


* Power Fail Protected With NO DATA OR FILE LOSS 
* Remote Polling Via Auto Answer Modem 

Front Panel Manual Or Remote Operation 

3¥%2 Or 5% Single or Dual Disc System 


Up to 223 Files/Disc 


For All of Your RS-232-C Data Storage Needs up to 40 
Mbytes Call 


Data Track USA, 9451 Sohap Lane, 

Columbia, MD 21045, 301-992-9143, 
Telex: 6971182 COLRESH 

DATA TRACK CIRCLE 246 
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GP-IB, HP-IB CONTROL FROM YOUR PC 


Control instruments and peripherals. 
Supports BASIC, C, FORTRAN, and 
Pascal. 

Use with ASYST™ Lotus Measure!M 
Fast and easy-to-use. Thousands sold. : 
Hardware and software - $395 complete. 


Capital Equipment Corp. 
99 South Bedford St. 
Burlington, MA. 01803 


Call today (617) 273-1818 


CAPITAL 


EQUIPMENT CORP. CIRCLE 241 


INSTRUMENTATION 
CARTS 


Specifically designed and 
engineered for scopes and 
other test and calibration 
equipment! Extra large back- 
stop, small front stop and a 
built-in safety strap SECURE 
your equipment. These very 
aesthetically pleasing, high 
quality carts feature all steel 
welded construction with a 
durable baked enamel finish 
(frame-gray, chassis and 
accessories-driftwood). 


@ Top deck tilts from 0° to 30° in four 7.5° increments. 
®@ Quick disconnect safety tie-down strap standard. 


@ EASY ADD-ON MODULES include cabinet, 
drawers, standard instrument rack, and power outlet. 


@ All swivel 4” casters, two locking, for easy mobility. 
@ Shipped fully assembled, ready to use. 


Call (714) 546-0884 or write for a FREE catalog 
detailing the MF12-5510 plus over 100 add’l carts! 


MOBILE-TRONICS CO., INC. 


P.O. Box 1022, Tustin, CA 92680 
MOBILE-TRONICS CIRCLE 254 


DYNATROL® VISCOSITY CONTROL 


PICKUP END DRIVER END 


DRIVE COIL 


a 
DRIVE ARMATURE — PATENTS 
PENDING 


Automation Products, Inc. 
3036 Max Roy Street * Houston, Texas 77008 USA » {733} 869-0361 


VISCOSITY CONTROL 


The DYNATROL® Viscosity System is designed 
for measurement and/or control of viscosity of 
coatings, adhesives, polymers, glues, sealants, 
etc. Detectors are installed directly into vessels 
or lines without the need for sampling. 
Response is immediate and continuous. Write 
for Bulletin J-64VA which has a cutaway view 
and overall dimensions for detector and signal 
converter module. Address: 3030 Max Roy, 
Houston, TX 77008, 713-869-0361. 


AUTOMATION 
PRODUCTS, INC. 
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CIRCLE 242 


NEW 
IMPROVED 
EPROM PROGRAMMER 


EPROM PROGRAMMER 


STILL JUS 


Now supports over 250 specific EPROM’s and 
EEPROM's from AMD, Intel, SEEQ, TI, Fujitsu, 
Hitachi, Toshiba, and 21 others. 

Programs 87C51, 8749, 8741A, 8742 and other 
microcontrollers with optional heads 

Splits 16- and 32-bit files 

30 day money back guarantee. 

Free PCDOS software runs up to 38,400 baud. 
Gold Textool ZIF socket. 

Same day shipment. 


CALL TODAY FOR MORE INFORMATION 


io OS op eg 
BP MICROSYSTEMS 


10681 Haddington, #190 / Houston, TX 77043 
(713) 461-9430 (800) 225-2102 
Telex: 1561477 


CIRCLE 227 


5000 MHZ PULSE GENERATOR 
WITH 30 PS RISETIME 


It is ideally suited for testing GaAs systems 
and as a driver for fast laser diodes. Rep. rate 
is 10-5000 MHz; risetime as low as 30 ps. Dual- 
channel outputs 2V mas and +5V offset 
range ea; all digitally displayed ($17,500). 
Other units up to 10V amplitude available. 
COLBY INSTRUMENTS, INC., 1810 14th Street, 
Santa Monica, CA 90404. (213) 450-0261. 


COLBY INSTRUMENTS, INC. CIRCLE 218 


Analog Circuit Simulation 
A full featured SPICE based simulator runs on 
the IBM PC with ares Ange and Output 


- These wave- 
=. forms show an 
____ IS_SPICE 
analysis of a 
be vmied power supply 
, einer es ccna oa 
RRENT | _______Intu_Scope was 
CU EE Orn. communes are eee used for display 
_ and computation 
__ of power and 
——- energy. The 
' output shown 
~ nt an 
noone [Ntu | Scope 
a _ plotter utility 
PRE - SPICE, “$200. 00: irteractine: ‘control, Monte Carlo 
Analysis, Optimization, libraries and parameter evaluation. 
IS_SPICE, $95.00: Performs AC, DC and Transient analysis. 
Intu_Scope, $250.00: Displays, manipulates and plots data. 
Programs are not copy protected, come with a 30 day money 
guarantee and require PC with 640K RAM, fixed disk, 
coprocessor and CGA or EGA or Hercules graphics. 


P.O. BOX 6607 


San Pedro, CA 90734-6607 
Tele: (213) 833-0710 


VOLTAGE 





INTUSOFT CIRCLE 229 


Engineering Software: FILTER designs active 
filters up to order 30. Bessel, Butterworth, 
Chebyshev, Allpass; Low, High, Bandpass and 
Bandstop. Fully menu driven, FILTER designs, 
plots, and selects com onent values for any 
filter in seconds. LSAP analyzes linear 
systems producing Bode, Nyquist, Impulse, 
Step Response and Root- Locus plots. Micro- 
CSMP simulates control and servo systems 


with full support for non-linear behavior. Filter is 


$900, LSAP $450, Micro-CSMP $900 for IBM PCs. 
California Scientific Software 818/798-1201 
1159 N Catalina Av, Pasadena CA 91104 


CALIFORNIA 


SCIENTIFIC SOFTWARE ~~ CIRCLE 219 


~SBX ANALOG I/O 


The RBX388 has 16 S.E. or 8 diff. analog 
inputs and 8 analog outputs, all on a single 
width SBX module of approx. 10 sq. inches. 
12 bit resolution on both inputs and outputs. 
Resistor programmable gain for inputs. Several 
jumperable ranges for outputs. On-board 
microprocessor provides optional continuous 
automatic scanning of inputs. ROBOTROL 
CORP., 16100 Caputo Drive, Morgan Hill, CA 
95037. (408) 778-0400. 

CIRCLE 209 


RBX388 


VME-1280 1280x1024x10 HIGH 
RESOLUTION GRAPHIC CONTROLLER 


The VME-1280, based on the Hitachi HD-63484 
ACRTC VLSI controller chip. 

—. Resolution 1280 x 1024 + 2 

— 8 bits/pixel, 256 colors/shades 

— 4096 or 16.8 Million palette size 

— 64 Khz/60 Hz, Non-Interlaced video 

— DMA access 2.0 million pixels/second 
Imagrapn Corp., 800 W. Cummings Pk., Woburn, 
MA. 01801, 617-938-5480, Telex: 4946300 
IMAGTGI. 


IMAGRAPH CORPORATION CIRCLE 238 
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POSITIONS VACANT 





Company in North Central Illinois requires 
a Quartz Crystal Design and Process Engi- 
neer. Job Duties: Process and product de- 
sign of quartz crystal resonators, specifically 
in the area of high frequency chemically pol- 
ished crystals; establish, develop and main- 
tain methods of process control; design and 
develop high frequency chemically etched 
resonators, establish prototype designs and 
prototype manufacturing processes 
through research, testing and analyzation of 
data and the electrical and physical proper- 
ties of quartz crystal resonators; develop, 
establish and maintain facilities for chemical 
etching and polishing of crystals and moni- 
toring Q.C. return failure analysis. Minimum 
education required: Bachelor of Science, 
Electrical Engineering. Hours: 9 a.m. - 5 
p.m., 40 hrs./wk. Rate of Pay: $542.31 /wk. 
Send resume to: Illinois Dept. of Employ- 
ment Security, 401 S. State, Chicago, IL 
60605, Attn: J. Haight, Ref. No.: 6931, An 
Employer Paid Ad. 





POSITIONS WANTED 





Electronic Engr, for hire. Microprocessor 
based designs, controls, telecom. Contract 
Or per diem. Mr. Barry Masel. 718- 
476-1516. 


TO ANSWER BOX NUMBER 
ADS: Address separate en- 
velopes (smaller than 11” x 5”) 
for each reply to: 


Box Number (As indicated) 
Classified Advertising Depart- 
ment 

Electronics 

Post Office Box 900, NY 10108 
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SPECIAL SERVICES 


Overseas — 75 Countries — Interviewing 
now. All Fields — for Conn. interview. Send 
resume: Global Services, (O) Clinton, CT 
06413. Transportation not paid to Connec- 
ticut. 


Save $$$ subcontract @ $13.50 per hour. 
We specialize in fabricating cables, circuit 
boards, chassis, panels per your specifica- 
tions. One piece or 1,000. Fast turn around, 
quality workmanship. No hidden fees. The 
E.M.F. Network, Inc., Box 666, Clochester, 
CT 06415. Call Chris Narus (203) 537-3920. 


Microcomputer Solutions Systems 
Analysis, Database design, telecom, public 
access (VAN) Programming, expert system 
development. All microsystems. David Ed- 
wards (718) 768-0098. 


Digital Signal Proc TMS320 Specialists — 
Hi Speed (GaAs) Bit slice and ECL design In- 
strumentation, Communications, Control. 
Call for brochure DetDatacom  313- 
524-2868. 


Electronic Designer that can convert your 
design problems into working solutions. 
Flexible fees. 916-721-3020. 


TL 


INVENTIONS WANTED 
—$— 


Inventions, ideas, new products wanted! In- 
dustry presentation / national exposition. 
Call 1-800-288-IDEA. Canada, 1-800-528- 
6060. X831. 


“SOFTWARE 
SPECIAL ISSUE”’ 
Closing August 24 


alvetietat en 


iil 








COMPUTER 


MARKET PLACE 








Glide Through PCB Design. 


TangoPCB Create the toughest board designs 
with powerful layout software that’s a snap to use. 
Function-rich Tango-PCB supports eight layers, 1 mil 
grid, OrCAD” or Schema” netlist input, print/plot/ 
photoplot output, and more. 


TangoRoute “Gel impressive completion rates 


and remarkable speed with Tango-Route, a four layer, 


eleven pass autorouter. Just $495 each 


For IBM PC/XT/AT/PS2. Compare features and you'll buy 
Tango. Or try full-function Demo Package, just $10. 
Order toll-free: 800 433-7801. VISA/MC. Thirty-day 
money back guarantee. 


ACCEL Technologies, 7358 Trade St., San Diego, CA 92121 









100Mhz Logic Analyzer Card 


For PC/XT, PC/AT Monochrome & 
Color Card Systems 
$1199 


-24 Channels at 25Khz - 25 Mhz 
-6 Channels at 100 Mhz 
-Internal Clock up to 100Mhz 
-External Clock up to 25Mhz 
-Threshold Voltage TTL, ECL, 
or variable from -10 to +10v 
-Totally Software Controlled 
-All Software Included 


PAL/EPROM Programmer Card 
For PC/XT/AT Systems 


-Programs All 20 and 24 Pin 
MMI, NS, TI PALs 

- -Programs Eproms from 2716 
to 27512 and 27512A 

-Software Functions Include: 
Read, Write, Verify, Protect, 

























$399 





Edit, Print, and File Save 

and Load of Program. 

-All Software Included 
CALL NOW FOR ORDERS 







AND TECHNICAL INFORMATION (201) 994-6669 
Link Computer Graphics, Inc. 4 Sparrow Dr., 
Livingston, NJ 07039 





SPICE 


Z/SPICE professional circuit simulation 
Full version $300 Student version $79 


Z T E C box 737, college place, wa 99324 
(509)-529-7025 
RELIABILITY PREDICTION 
SOFTWARE 
ARE YOUR PRODUCTS RELIABLE? 

RelCalc 2 automates MIL-HDBK-217D on your IBM PC! 
Very easy to use. Demo package $25. 
T-CUBED SYSTEMS 31220 La Baya Drive, #110 


(818) 991-0057 Westlake Village, CA 91362 
SPIC Circuit Simulation 
8/16/32 bit PCs 

PC too slow? Need > Maxmem? 
: Northern Valley Software 
“XN 28527 Rothrock Dr. R.P.V.,CA. 
- (213) 541-3677 90274 
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Comingin 
the next issue... 

SPECIAL REPORT: | 
VLSI PACKAGING | 








The August 20 issue of 
Electronics magazine will be 
must reading for specifiers of 
ICs and semiconductors. That's 
because it will contain a major 
staff-written special report on 
a new generation of packages 
emerging to house evermore 
powerful very large scale 
integrated circuits. If you’re a 
technical manager or senior 
engineer faced with a stag- 
gering number of new pack- 
aging choices, it's an issue 
you'll want to read, reread, 
and refer to for the what, why, 
and how of VLSI packaging. 












Here are just some of tha 2 
topics our editors will be 
uncovering: 


@ WHAT the commen IC 
companies in the U.S. and — 
Japan are doing to 
advance VLSI packaging - 
technology. 


@ WHY plastic quad flat 
packs may be the package 
of choice for displacing — 
leaded plastic chip 
Carriers. 


@ HOW the industry views 
copper/polymide 
packages. 


Also in this issue: 


SPECIAL REPORT: SCSI 


SCSI (Small Computer Sys- 
tems Interface) is an important 
peripherals standard used for 
disk, tape, and optical storage 
with potential applications for 
printers and data communica- 
tions. In the August 20 issue, 
our editors will provide a 
major special report on the 
expected impact of the next 
generation of SCSI products 
on systems-level designs, 
and show how low-cost, 386- 
based systems are rivaling 
the performance of higher- 





priced engineering work- 
stations. Also, there'll be an 
exclusive package of related — 
technical articles that reveal — 
how some companies are 
tripling the transfer rate of _ 
SCSI chips while providing _ 
features that handle multi- 
tasking operating systems. 


Two special reports in one 
great issue. Don't miss it! 


Electronics 
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GENRAD WILL LEAVE 
VLSI TEST BUSINESS 


GenRad Inc., a Concord, 
N.H., manufacturer of auto- 
matic test equipment, has de- 
cided to shut down its Sem? 
conductor Test Division in Mil- 
pitas, Calif. The move takes 
GenRad out of the VLSI test 
business, where it had begun 
to gain market share, but 
where profits had proven elu- 
sive. The company will now fo- 
cus primarily on board testing, 
which has historically account- 
ed for more than half its reve- 
nue. The company is looking 
for a buyer for the division, 
whose products include the re- 
cently introduced GR300 VLSI 
test system [Electronics, May 
28, 1987, p. 23]. 




















IBM FORMS NEW 
SOFTWARE UNIT 


Applications software develop- 
ment at IBM Corp. has often 
taken a back seat to hardware 
development, partly because it 
was scattered throughout the 
computer giant. Now that will 
change, as IBM combines all 
these activities under one roof 
in a new Application Systems 
Division. The new unit, based 
in Milford, Conn., will develop 
and acquire application soft- 
ware for all IBM hardware on 
a worldwide basis and will 
also provide support for com- 
panies developing applications 
software for IBM systems. 




















HARRIS SUPERMINI 
TAKES ON VAX 


The newest member of Har- 
ris Corp.'s Unix-based HCX 
family of superminicomputers 
is an entry-level model aimed 
at Digital Equipment Corp.’s 
VAX machines. Harris’s Com- 
puter Systems Division, Fort 
Lauderdale, Fla., is putting 
the HCX-5 up against DEC 
systems in both end-user soft- 
ware-development —_applica- 
tions and in the value-added 
reseller market. The machine 
includes a 32-bit central pro- 
cessor—built in Schottky TTL 
bit-slice logic—that can han- 
dle 5 million instructions/s, 
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and a 40-Mbyte/s VMEbus 
that is nearly four times fast- 
er than the 12-Mbyte/s I/0 
subsystems found in most su- 
perminis, says Rick Maule, 
the division’s director of prod- 
uct marketing. The HCX-5, 
which supports up to 128 us- 
ers, will be available in Octo- 
ber for $124,500 and up. 




































XEROX ENHANCES 
PUBLISHING SYSTEM 


Xerox Corp. is introducing 
several enhancements to its 
XPS 701 electronic-publishing 
system. The 7650 Pro Imager 
graphics scanner, used with 
the new XPI Version 2.0 soft- 
ware for the Xerox Publish- 
ing Illustrator’s Workstation, 
offers 600/1,200-dot-per-inch 
resolution, as well as image 
cropping and editing capabili- 
ty. Another software pack- 
age connects XPIW and Xe- 
rox 6085 work stations to the 
XPS 701 via Ethernet. The 
new Peripheral Expansion 
Cabinet, with four 300-Mbyte 
disk drives, provides the nec- 
essary memory. 




























STEREO SOUND 
BOOSTS TV SALES 


The widespread move to ste- 
reo TV broadcasting is fuel- 
ing a record pace in U.S. fac- 
tory sales of color TVs. Of 
the 8.8 million color sets 
shipped during the first half 
of the year, 1.6 million have 
built-in stereo capability—29% 
more than 1986’s first half, 
according to the Electronic In- 
dustries Association. Total 
sales are up 8% over the first 
six months of 1986, when 
sales hit a record 18.1 million 
units annually, and the EIA 
believes some 18.3 million col- 
or sets will be sold this year. 
The EIA also predicts ship- 
ments of stereo units will hit 
4.3 million this year, or about 
23% of the color TV total. 











PRIME TO SELL SUN 
WORK STATIONS... 
Prime Computer Inc., Natick, 


Mass., has agreed to buy $75 
million worth of Sun Micro- 

















ELECTRONICS WEEK. 


systems Inc. products over 
three years. Sun work sta- 
tions will be platforms for 
Prime’s computer-aided de- 
sign and engineering soft- 
ware. For starters, Prime will 
adapt its Medusa 2-d and 3-d 
mechanical design and draft- 
ing software to the new 3- 
mips Sun 3/60 work station. 
Prime will sell the hardware 
and software package as the 
Prime WS3600 for $39,900. 
The pact also allows Prime to 
purchase any Sun product, in- 
cluding work stations and 
Sun’s library of 900 third-par- 
ty software packages. 



























... AS IT DOUBLES 
SPEED OF ITS OWN 


The Turbo Option, a single- 
board central-processing-unit 
upgrade from Prime Comput- 
er Inc., boosts the perfor- 
mance of the Natick, Mass., 
company’s PXCL 5500 3-d 
work station from 5 million 
instructions/s to 10 mips. The 
board also allows the work 
station to perform 1 million 
floating-point operations/s. 
The Turbo Option sells for 
$7,500 and is available now. 



















LSI LOGIC GETS 
INTO PC GRAPHICS 


LSI Logic Corp., of Milpitas, 
Calif., and Video Seven Inc., 
of Fremont, Calif., are joining 
hands to develop and manu- 
facture chips for enhanced 
graphics and other personal- 
computer applications. The 
partnership will provide vol- 
ume manufacturing and time- 
to-market benefits for Video 
Seven and will open up appli- 
cation-specific IC markets for 
LSI’s HCMOS technology. 






















VTi GATE ARRAYS 
GET SECOND SOURCE 


GE/RCA Solid State Division 
has signed an agreement with 
VLSI Technology Inc. to be- 
come an alternate source for 
the San Jose, Calif., compa- 
ny’s 2-um VGT10 and 1.5-um 
VGT100 CMOS gate arrays, 
which are capable of densities 
of up to 10,000 and 67,000 








gates, respectively. VLSI 
Technology’s proprietary con- 
tinuous-gate technology al- 
lows up to 75% gate utiliza- 
tion, compared with an indus- 
try average of about 50% for 
comparably sized circuits. 


















BRIDGE TO MERGE 
WITH 3COM 


Bridge Communications Inc. 
and 3Com Corp. have agreed 
to a merger. Both companies 
make computer networks; 
Bridge retails network-to- 
host systems, whereas 8Com 
supplies office networks to 
value-added resellers. The 
merged companies will con- 
tinue under the name of 
3Com, headquartered in San- 
ta Clara, Calif.; Bridge will 
become a subsidiary that will 
continue to operate in Moun- 
tain View, Calif. 




























CYPRESS LICENSES 
SUN’S SPARC 


Cypress Semiconductor Corp., 
of San Jose, Calif, and Sun 
Microsystems Inc., of Moun- 
tain View, Calif., will jointly 
develop a new _high-perfor- 
mance reduced-instruction-set- 
computer chip based on Sun’s 
Scalable Processor Architec- 
ture, or Spare. Built under li- 
cense, the chip will be a 0.8 
um dual-metal CMOS version 
of the 10-million-instruction/s, 
1.5-um microprocessor at the 
heart of the Sun-4/200 family 
of work stations and servers. 
































10-MIPS MS-DOS 
BOARD COMING 


Definicon Systems Inc. will 
use Fujitsu Microelectronics’ 
2-um CMOS gate-array-based 
32-bit RISC chip—which is 
built around Sun Microsys- 
tems’ Sparc—to build an MS- 
DOS-compatible coprocessor 
board capable of over 10 mil- 
lion instructions/s. In an 
agreement worth more than 
$3 million, the Newbury Park, 
Calif.-based Definicon will use 
the Spare chip plus Fujitsu’s 
32-bit floating-point interface 
chip on the board, which will 
be introduced later this year. 
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ome people 
are promising high-performance, — 
low-cost imaging systems 


by 1990. 


We're = 


shipping 
now. 


At $4995, the MVP-AT is taking the market | °PC software support 
by storm. Our new MVP-VME is about to do IMAGER-AT — Matrox subroutine library 






the same. Now, both PC and VMEbus users and interpreter for fast applications 
have a low-cost solution with a host of development 
real-time imaging functions and extensive Image-Pro — Media Cybernetics image 
graphics capabilities at their fingertips: processing software package 

a» Frame averaging, convolutions, histograms, And Matrox has incorporated additional 
profiles features into the MVP-VME to enhance 

» Morphology — erosion, dilation, min/max system development — all for $5995! 
operations 

a Pattern matching, color processing, feature =" Motorola 68000 CPU 


» Downloadable user code with 512K RAM 


oe » 256K imaging firmware 


» Color and monochrome frame grab 
a 12-bit monochrome/24-bit color display 


» On-board Hitachi ACRTC 
ave 1-800-361-4903 
A L#FADER 1A VIDEO PITROTETHANT 


In Canada call (514) 685-2630. Image-Pro is a registered trademark of Media Cybernetics, Inc. VME — ELE 





Circle 902 on reader service card 


